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bda dewairma and tf>e pnamiaceubca* uses ffiartot. in 
partcalaf ttio invwoon nlaan » ff» use cf '^^^^^ 
gxanitftio doeca3e dwvairv«s as angiotensin conWDng 
snzynw rin&iM and anshypenanaives. 

Stood pMurt can bs towere d by angtocensin convert- 
enzyme (ACS) ktfiibitora. Es-anpte d axfl dnjgs are 
described in Eimsean paant aopficaoGna 12*01. 65301 
and 79022 and in Cfmn. AfanrCT 9S2S634 J (1381) and 
U. S. P Wit 4^6383 O Onded. st &L 

The ACH inrtbitDO d tt» present invennon are dipeo- 
tides -CBTWing ..«nno acids fwing N«^«^-dialkyt- 
guanidino tuncbonafity. 



McG/egcr sLJi j rarrfky^i Pnan^acsf.. r[Si^1) 
isas. p 582 ''i*^-^*** ff» aflea c* ACS irihibnora *ri 
csm^nsiai witn canvenbonal affli-ttypeftefBrv«. incaxSng 
ma cakstfn ensy-btodeef nrtedtpine. Bnanner «t ai, 
<;- ;^ , fT<V?vaae. Phafmaco*.. 7_(Suoe 1) 1385. p 52 c fra i /rtwrl 
tne pouncy d a vanety ol ACS inhibitDta. 

The totowirs nunoers (i » i^) refer. » tr» cam- 
pounds cf invention which are o^anizod in gtouca i a 



1. TWis invention provides a compc x ind d tne general 
Fonnuia(A) 



R-" - CO - 



CH - NH 



1 

CH 



CO 



r^ 
I I 

N - CH 



CO - R 



(A) 



R* represents hydiO)fy« 
amino ootionaOy subssutad wioi 
groups 



aJtocy. benzytory or 
I or rv*o tower aOey< 
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(1) rrydrogen tx pretoraWy tower aOcyt (optionatfy omega- 
subsoMA with phenyi or naphtnyC less preierred omega- 
tubstitiitsd witfi di(to»«er)aiJcy*guanidino), or 



R* and R' reoreaent 



(2) • -CCH^)^ . N-C; 



N-R 



'NHR' 



and one c* R* and R' being (1), 
tne Qsner being (2^ and 
w group - 
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R^ f 

ill - CH - CO - R^ 
so 



a an amina add maidue aetecsed Irem the group cf 'onino 
add residues, preieratty cycfic Who add residuas in wrtch 
tfte subgroup ^ 

I t 

- N - CH- 

M 



torms a hearocydic radicai containing one nitregen atom 
and up to 9 ring caiPon atoms, m particuiar said cyOic 
*iwio add rBsidue is or is denved from protinc. rri^rox- 
yproitne or proiino arutogs; 



R- is l^iidroxr 'o^er alkoxy. benzyta«y or amino GO««fty 
suostituted wioi one or two to*«r afleyi grouos 

R' and R* are inoependenOy to^ a*v* cooonalV ^Drt- 
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R» afd R* fBCresancs tew aikyi, bonsyi or 2-onanyi«iyi. 



n is an Intsger from 3 Jo S, prvteraety and rar phar* 
maceuTicaUy accaptabie. norvcac safis. 

2. Pm(e«T»d are canpounds ef Formuia (A) wherw on« d 



i Evfln mofB p rateTgd camgounda ara ffjosa ^rrtmin one 
cf R* and R» represent tower aOcyl, or 2-pnefTy*cffiyt and J>e 
group 



- N - iIh - CO 



. re pr aj ema 4 profina radical (0 or a preto analog ra^cai in 
wtiicti tho pyrnfidtno nng-b sufisstuiad by an o» sreup • 
(IV) &/ hyomy, mercagc tower aDeyimercaoto or. tower 
aAcoey (V) or proUne radicaJ funcbon is reoiaced wrm tna 



COR* 



(I) 



COR' 



-N 

(II) 






COR* 



(V) 




and R* is hydmy or benzytaey; and X is hydrogen, nitro, 

tower aflcy*. cntoro or Dnxna 6. A subgnsup at tha groups l to 4 indudss m« compounds 

wharein R' 'a tower aikyi witfii » 4 csftons. 

4. Pretorred subQroupa of.tfie groups 1 to 3 include 9^ 

compounds wneren R' Tepivssns tHe <fiaiky1 guanidno- m 7. A preferred subgroup d group 6 includes mefftyi. efftyt, 

supsottjted radical (Z). orn-propyl 

5, Anomer preferred supgreup of ttie groups 1 to 3 indudes- 8. In a tinner preferred «*group of vm groups i to 7 the 
tfw compounds wtwein R< f epr aj e nti 2-phenyi e tfiyC grtxip 

55 



R^ 

* N.- CH 



CO - R' 



terms a profine residusL 

9. Panicuiarty ?^ened are ma compounds wnerein tr^e 
group 
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- N - CH 

a a proline residua or se tec ai d from ^ sroucs EH or VI 
and R* 'a hytracy. 

10. An imporom suftgrouo of ffw grouos i to 7 or 9 
kKiudes T» compouncs wrmin proiine resadDe is 
r^piaced wtsi lU ^ 

11. The most pr o tengd subc^oup ^0 'ndudes tfie 
contpounds wtwn X b h^^jroQOfV 

12. It is furmer prstmd inat in afl Vie groucs c< csnv 
poinds H' and R' are lower aOcyl wim i a « caroon asms. 

13. A parocuiarly preferred subgroup of Qxoup 12 vxiubes 
tne compouids wrtn R' and R* being tnetfiyi, emyi 2.2Jg% 
ttrftuoroetnyl, rv^ropyl or n-tiury^ 

14. The most p i ef ei nMj suogroup of group 13 includes 9w 
compounds with and R* being otnyC 



This invention hrM pruvides a pharmabeutical coRV 
posioon wnicti c o mp r ia e s a pharmacsuticaAy effecave 
amount of a com p owd of CftB of the precading groups and 
a pharmacBuocaOy ncmptaft*e ssipieni This pharmaceuti- 
caf aa n posia o n is panicularty usefU for-ttie naanem of 
hypevtsnsoru R is preferred siat tre pAarmaoeuQcal cotth 
position indude dwrebcs, or osw antdtypertsnsives, tor 
axamota caktium bi ocingr a; particularly nicartfptfie- 

This trrraniiori lunnar. providtts (or 9)e use of a .com- 
pound of Famuta (A) tor me preparaaon of pharmaoauiicai 
compositiortt. It is preferred that ihe use of a compound of 
Fonnuia ( A) 3 tor ffie freasnent of trypertansiorv 

. This invention turvw prtjvi des a meiMd of prepanng. 
pharmacsuticai composrtions of a compound of Formuia * 
(A) wherein compowid a coma i ne d wioi a pharmaceuQ^ 
catty accoptftbto aifiipient to tortn phannecauocai oompos" 
bons. 

The nvertoon further provides a process tor the prep* 
amion of the compounds of lomtula (A) described below. 

This *Tvent>on furtner provides a method tor pr^tparvig 
a pharmaoeuticai ca n iMaiiion ea mp i si n q a dipept id a of 
Formula (0 or tts pharmaoeuiieaDy a ccTp gtt fe safrand a 
pfiannacBuucaAy accaptabia aotopienu said method com* 
prising conveninQ said <fipaptide or said aaft (o bt a in ed ac- 
cordlng to the chemicaf process descried beiow) and said 
srdpiant into said pharmaceu&caf oomposrliort 

OefMliorv 

Uniess defined oSMrise. as used herein the tarni 
'lower afcyT means a branched or unbrvchod sa&iraiad 
hydrocarbon chain co nai i ii no one to sa carton aaomx 
Exampias indude aucn as metfiyf. eOiyi. propyl tart-buiyt, r>- 
pentyi. ivhexyt and ma Ska. 

. As used herein the term 'BuoroaOcyT means a 
branched or unbrandied saftjrated aflcyl chain which b 
substituted^ with ona or more (up to fluorine a&rns. 
Examples *inciud« 2.2J2-tt«uoro«ffTy4 and 3JJ.2.2-pen- 
taftuoropocyi. and the like. 



- CO - 

As used herein me tenn 'lower aikcxy* meara me 
5rouo -OR wner«n fl a aiky* as defined aocve. Eaampies 
Mjde such 33 memoy, amcay. propacy, SBft-^noey. iv 
hetyioty and the Ska. 
10 As used herein the tenn •optionar or 'optionafly* 

means mat the subsequently^ described event or csro^n- 
stance may or- may net ocsyr, and that the descripoon 
indudas instances wnere said event or cscjnsance.ocsTS 
and i istancaii in wtiidi it does not • • • 
15 Aa used hare« me tarm.Jtower akyf cctionatty omega-, 

subsatutad" means a tower iky* group as previwsfy de- ■ 
fined having an optionafty substtoted- grotp at the orbon: 
aasm fuihesl trom ma point at ^^^l T gtt s me remainder 
ofFomsiatA). . • ^ v : ■ ■ 
so As used herein the taon 'A/yT means an optionafly . 

"y,^«H>rf aromatic ratfcai c cn ain ing 6 tt 12 ring carbon 
assns, partiaiafty optionafly substituted pheni* or naphmyC • 
As used herein me terni 'optionafly substituted phenyT 
means a phenyl, which may or may not be sobstiartad as 
25 'indicatad above, wim one to three substitijeno seiecad 
trom me group caiaisaiV ^omr aftyi, or tow^ 

aikfflcy, bom having Jrom one to four carbon atoma. hydrory, 
and mfhxjiu neff lyC 

As used herein ma tami 'phamtaceuticafly aocepttft** 
30 sans* refers to those salts which retain the biological eflec- 
tiveness and popartie a of 1^e tree bases and which are not 
bctogicafly or otherw ij e undaarabla. Conned wim inorganic 
9r^j such as hy diochtoiic add, hydrobromie add, suftjric 
add, nitric acid, pho sp horic add and the ika. and organic 
OS adds such as acetic add, propionic add, gtycoGc add, 
pynjvic add, oafic add, maifc add. maionic addL susinic 
add. ntaieic add, fumaric add. artaric add. dtrie add, 
'benade add, omamic add, mandefic add. menthanesu^ 
tonic add, ethancsuflonic add, p-D*uenesu«onic add, saft- 
•<o cyfic add and.the 6k& 

"Die comp ounds of formula A also form salts wim 
M xa r gani c bases such as sodwm hydrodda. potassiun hy 
drosde, caldum hyensada, aluninum tnhymdde. magn^ 
sium hydrmide or wim organic bases sodi as 
^ tsopropytamine, trimethytamine, diethyiarnine. stnanoiamine, 
2^<fenemyi ama ioe ma nd or tfomemamineL 

As used harain ma tarni 'add derivaive* indudes ^ 
is nrt iWtad ID estara (ks^ afleyf, beniy* or siMV. atnidaa. 
add chkvides, tiydroamic adds and the Ska. 
50 As used herein me tann 'prefine anaksg* lefera to me 

heterocycSc compounds from which the aUiva dejcnljed 
residues U to Vt are derived. 

As uami teroin the tann 'suftonytaey' refera to tower 
aflrylsutenytoey a ts (5-l20afyis(Axiyfc»y groups. 
55 Unless defined oMrwise the (onnUa R** . . . . R 

dmtes a staning malarial tor the compaiids of tonmia A 
whkm alre«iy comaios the dpepiide chain of the com- 
pouids of farmda A but wherein ? J^one of R*^ and 
R^ is to be converttd to R* and R*.7fwpedive*y. 
60 The cwnpounda of mis inventfan have an aflcyf 

uted guBwfine hmonaStf tor one o< me amino add 
residues, R" or R». Aiginine, a nasxtfafly ocomig amcno 
add. has an unuhstiMed guanidne fwctionafity. In mosa 
compounds of Via invention having an argirane deri vaave 
«3 as a canptfiem (me compounds of FomwU ( 0 *^ " ^"^^ 
3J, bom terminaJ ni«gens on mo guanidirw hrcoonality <rf 
me arginine are subsatuted wim an alley* (wictioMC^r^- 
ampies irvaude N**. N ^ -cimcinyf ar9»«^ ^« N*^-oie«*y*- 
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y<, -fliny* ar^irana. and 3» 3ca. Simdar compounds o< 
QTOucs 1 to 1<A (abov«) Am formed from me otfio- aikyl 
guanidno-g ufcr u &jMd amina ad^ For eaampta N^. N^' 
aimetny< homcar^inina, N*=. -diemy<-homoar^inina, N 5 
N^-tt3-2^{«SuTOCffiyO-toioai^inine, N ^-msfftyl, N^- 
einyi-hcmcar^anine, and 9ie Ska (the campounda cf fmuU 
(0 witn n being 4J. 

*n» aflcyl gtoups make tfia guanidino tuncaonafity mom . 
CpophSc and ssongty basic and tnerBfore mom aiUm to 70 
imerac more juuugi y witfi ceOulaf memfiranes. . - - - 

Carain compounds of 3ia invention 'ndude ma proCna 
anaioQS. 0, lU . and VI. 7^e^a profine analogs indula > 
caftay-1J!J.*-tetrahyTjro«auinofine CTWIO), 2-cart(»r 
2J-dihydro-«jc*e, ^^trimeffiyiena) profine (wWcft b tfia . t5 
same as 3-cartJcscy.2-aza-b«v^3J.0)-ocana). and iha - ' 
Cka- T7» trycrexafoon gnxp aiacfted so ffw profine mak^ 
these proline analogs mom GpophSc than proline^ Sucii a 
profine anaksg a ffrntom mom atte a nteraci mom • *• 
sQongty wim cellular me m ti-aj-ta a 8ian nen-substitutad pro- 20 
One. . 

Tbe compounds at ftis invention comamg profine 
analogs lU m and VI am bound mom tigMy to the cafl 
me ma r a ne a because of ma co m b in ed effects at me aikyt 
ajbstittrtBd guanicfine funcbonafiiy and me hydrocaiton 25 
grcxip at me profine analog..'This causes a dapoong cf me 
compound in me body and ptaoes ine proBne analog gov 
taining oompajrids of me invention neamr to me presumed 
stB of acten tor a longer toe man similar compounds 
>«tr>out mese toa&jres, resuliing in a nm potent and longer 50 
acting pnannaoeutical afteci 

The compojnds cf mb invention torn salts wim in- 
organic and organic adds and bases. These salts am also 
wimin ma scope of mb invention..Such satt include amrw 
nii*n sans, aikai metai salts Eke sodium and poassum 55 
salts, afltaiine eann metai salts Ska caldum and magnasrum 
salts, salts witfi organic bases, tor sample, dicydona- 
ytamino safts, n-mettryW-ghJcamirw salts, salts wim amino 
adds Ska arginme and me Ska. Also salts with organic and 
inorganic adds may be pmpared, tor eampte. HO, HBr. ^ 
HfSO.. mamanesuHonic. toiuanesulfonic. maieic 

twTtanc add and me Eka.'The mrvtodc p hy sio lo gic afly 
aoceoQbie salts am prefened aimough omer sa/is am use- 
ful, tor oampie, in boiaong or puri*ywig ma ^oduct. " 

^ desodjed in more datal beiow me salts may be -«« 
tomied by conventional means as by maotng me free add ' 
or frBe base toons of the product with one more eqwv . 
a*™ of me appropnaia base or add h a soivent or 
medwn in wnidt me salt a insdufile. or in a sotvent lucti 
as water wnicft b then removed under vuum or by SO 
fmaxe-drying or by aju:Aamji i> g vm cations of an oosng 
salt tar anoner cation on a suicable oi ashange fvsn. 

Uaity and Method- cfAdmWatarmg ■ 

The compounds of mb Inventton am ACE inlAitars 
and thus btodt the o onverston of me decapaptkle vigiotan- 
sn I to angiotanan tt, a highty potent pressor subsansau 
^^y**=^ on tower blood pressure by inhttttog 

^ angknenain ff, eapad^ In animals and «0 
tows Whose nvpertansion b angtosansin H related. Fur- 
Vi^r^^on, ACS dagredas the veso^atlng substance 
sradyteiin. Themfam, ACS irtfiibrtom may tower blood pres- 
swe by potentiasng bnedyfcinin's effeca, as weS as by 
vyhibHsfiQ angiotensin U. Alihougft reteove ■nporwca of * ' 5 J 
mesa and ouw possibia meeianisns remains to be astao- 



Gsned. ACS inn&ttor? am known to be affecsve STt^rypv- 
tansive agents in a variety cf arumal mooeis and am useAi 
dinicafly. tor oampie, h marry himan c -^t^ u ^ wim mafig> 
nam nencvssGiar and essensal hyper&rtsaoru ' 

A number of in vmo and in vtvq modeis are available 
to ass ess me hioka gi cal acavity of ACc inhibcsrs. (d £. W. 
Pemflo, Jr. and M A. Ondeni, M«5eaf fteg. Bgv . i 1 • 
(1382) and mter«nc8S fterein). A paractiarty usefii in vrro 
test employs a preparzson of ACS !iun rabdt lung (eimer 
crude or purified) and uses the syi im eii c subsram (hippuyi- 
hissdyt-teudne) as substrata p. W. Cutfurian'and K S 
Chewig, Stocftgm.Pharmataf.. 2^. 163^971)).. The aud- 
s&nces a be testod are assessed tor.their abSty to btodc 
the daavage of the substtsa and dcses which cause 90% 
• anh^rbon of the hydrofyscs of the subssata are datarmined ■ 
(lOU. In mb and omer- s&jdias. the hoorporaoon of a 
' (rtaratum sartoard {usually cactoprf) b helpfuL - - •- .* 

A usefii jo model used the normctansve m, 
which b chaAenged wim doses at an g c ta miii L Adrnkusara- 
tton cf the tost dnci. aither LV. or by the oral route (fix) 
naxa In a dose ralafad suppression of the hyperansive 
response to me angio t am in 1 challenge (D. M. Gross, et aC 
J. Pharmacg*. gtn. Thef..218. 552 (1381). Anomer in vivQ 
model uses the ap ona n eo u ^ hyper aw re ral 

TTto compounds dbdcsed herein hsve prt^ren to be 
potent and long-asing ACS inh&rtor? bom irj vitro and jn 

' Thus, ma compounds cf thb invenoon am useful as 
"aniihypartansrves in treadng hypertansve mammals, kidud- 
ang hunans. They can be used to reduce blood pressure in 
. standard phairnacwitical oompositions such as tsblats; ca^ 
sules. tban tor oraf adminisnbon or h sierSe solutions or 
suspensions. The specific dosing rsgime wffl depend on a 
number d tacsrs such as me indrviduaTs weigm. severity 
at me tfsaase and the Dc&' 

The compounds of mb invention may be' given in 
oombtnason wim omer dkffetics or anithyperiensrves. Typ^ 
caily, mese am oombinaiions whose individual da^ dos- 
ages range tram one-Am of me manimalfy re comm en d ed 
cSnical dosages to the maamum recommended levels tor 
the entttias whan mey are given singly. To Susnta these 
combinations, one of me a ntih ype nana ives of mb invention 
b sffaoive dncatfy in ma range 1-200 mg par day. and 
can be affectively combined at tvreb nngang from i*200mg 
per day wim me toOowing antihypertansives and diuretics ki 
dose ranges per as indicsiB^ 

hy dnxhk a o miaade 05-200 mg).* chtoromiadda (125-200 
mgj, emaoynic add (15-200 mgj, amaorida {5-20 mg). 
torosamida (5-60 mgX propandd (20-480 mg). timotol (5> 
SO wqU memytoo pa (65-2000 mgJ. and nieanfipine (5-20 
mg). In addition, triple drug combinatiQns sud) as but not 
Bmitod to that of hydtoehtoromiazide (lS-200 mg) plus 
andorida (5-20 mg) plus the ACS inhtttor of thb in vention 
(1-200 mg) am effective combinations to conand blood 
pressure In hypertsnsne patients The above dose ranges 
wifl be a^ustod "on' a unit basb as n e cesjai y to permit 
dvided dady desageu AJso, me dose wa vary de p e nding on 
the severiry at the disaasa, ma weight of the patient and 
other facaara whidi a person skiDed in me art wiB reaognaeu 
The compo i mds at Fonnula (A) have been shown in 
standard taboraory tests to be ACS nhftitors. Aooonfingiy. 
the compounds of FormuU (A) or meir salts or phannaeeuii- 
cal com p osi tions containing mem. may be used in inhMng 
the production of angiotenan II. mereby p reventin g, or oon- 
troding hypenansion. 
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Adnwsoaion <st Vte acr« camoouncts cf Fcmniia (A) 
and sa/ts Oescribed hem can be. via any d Tw dr- . -ffp ted 
modes cf acminisnDon tcTXCE irtfubox These memoes 
irtfiude crai, paremsrai and ctna-^isa sysamjc 

Dooondi^ on ne mended mode d AJimnta j' a oo n, 
coRiQcsibons used may be in ff« term cl aoCd, semi-sood or 
Gquid dosaQe tonro, sucA tor e93mpta. safitets. su^ 
puaic n e a. pub. rap^ttf*. ponders. Souids, suspensions, or 
ma Sea, prstoaoty in unit dosage fomu suita&te for single 
admantsa:3bGn of precise fltwage^ The ca mp caitons wia 
indude a convsnoonai pfiannaceuQcal camar or aicv iert 
and an acM compomd ol Formuia (A) or ma pnarniacav- 
bcatty accaptate saft? marad and, in addtioa may inciuda 
omar medicnai agaiiQ* pftanmcwfflral agans* carriars* ad* 
fj^fsfttx ett 

For sofid co mpeait i on s, oonvenbonai non-tCMC aofid 
canws v^cuda* tor easmpla, pftarmcceuticai gradas cf 
mannitoC l aumsa , starcfi, magnasun saarata, sodun sac* 
cnam, tafcu m , ceflidosai gk j c caa, sucrose^ magnasum car- 
bonata* and ma ika. ' The &cssv9 compound as defined 
, aPove may be torntUiaiad as suppoartpnes using, tot aanv 
pie. pofyaflcytona gtycsfs. tor- eoampta, po p ytoiw O'V^ ^ 
me canier. L^iad phannacaubcafly aUii»>maraPte cornpost- 
tions can, tor aampia, be preparad by dtssoMng, (fispera- 
rtg. eta an acsva co m pound as defined abova and opbonaJ 
phaimaoeuDcaJ a^uvants in a canier, sucii bs. tor axampia, 
wataTi safine soiubona^ aoueous dajfflcua, gfycarot, amanol, 
and ma Bta, to merady tomt a sol uti on or suspension, tf 
dasrad. me phannaceuocai cemp o ah ton to be adminisend 
may also contain minor amouno of nunimic audiary sub- 
stances su^ as wenii'iQ or ennibifyng agantx pH buffemg . 
agents and ma Oca, tor eaeample^ sodiuni acatate, sorti&n 
monotauma. * memanolanwie _ sodiun acecna; 
memanotamine olaatt, etc Acaal memods of prapahng 
suoi dosage tonns ara icnown, or be appsfant. O mose 
stiUed in mis art tor ocampla. see P«>m i ncten'9 Pnamiaceu- 
pcaJ Scwrgga. Made Pubttsning Company. Eason, Perav 
sytvania, ism Edition, 1973. The compoait ion or tomtuiation 
SD be administered ^ in any evam, contain a quantity of 
me acKe c9mpound(s) in an amount efteaiva to aAaviaia 
the symptoms of itia subject being vaatad. 



For me compouids cf Fonruia (A), 6C)er oraJ or 
inffavenotf ad.'msnaon is prafarrad depend i ng on me 
na&ira cf ma dtsortiar being 7eas& 

For crai adminisnaon. a pnamtacauocafly accepob^ 
S norwooe composition is tonned &y me incofporaaon of any 
cf ma natmaaf empicyed ecpieras, sudi as. !or aampie. 
pnannaceuQCal gtadas df mannitDC larmn. sarcft, magne- 
Atfn staaras, sodun sacs^tann. aicwn. ce&iiose, gfucssa, 
sucrosa, mag ne siu m, cafoonase. and ma Cia. Sucfi com- 
10 positions tsfca ma tonn ct sotuoons. suspensions, tablets, 
piOs. nip"***^ povMjets. susained ralaasa tonnulasoRS and 
me Cka. Sucn compcsitions may cont ai n 1%-9S% acive 
-ingradiancpfafafabiy 25-70%.* 

The minffRun eftaciva oof dosa tor spontaneoaty 
15 hypertensive rza of me oompouids of tnis invention is tarn 
: about 0^1 o lO mg^g body weigm. The pracsa dosage 
depends on ma spades racarving me dosage, ma seventy. 
. of the. ^fH^^T^ staiB,;. me manner of ^lauaa ' aDo n , mo . 
' judgment cf ine pt es c - Jb ir s pTryscan and cmer facaora wt& . 
30 imown in me art In hunara, a mininun effacrve oral 
dosage tor a 70 Kg huran wodd be between in the lange 
d about 1 mg and 700 mg. No noc effects have been 
..obsen^ in orafly admnswad dosages n sponaneou^ 
hypertanaive raa in ocess d an times the minitnun eflac* 
25 tive oral dosage. 

The comp ounds -d tonnula A can be groduced by a 
variety d methods tomn in cfigppeptide synthesis. Tha 
-symnatie approaches ara apparent from the numbered dot- 
ted fines (1 to 16) in tormuia A betow and the subsouean 
30 bdow me tonnula wtiidi depics the subsii&jents and R* 
wtm mote spedfidiy. The dotaad Gnes point schematieatty to 
ma raapecrve reaction sias and me ensuing, table gives a 
brief deacnption d the various chemical methods that w9 
be Oeacifa e d n mora detad.beiowr. The last column d the 
3S table and me letter symbob in parerrtheses refer to the 
respective step in the descrrpoon and in me process dairn- 
(s). 
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248^0 Processes 



I 



13. to 16---R- 



1? * 

(lA) , 
I 



R^. 6 



I 



CO . CH— NH-1- CH - CO-r N - CH - CO 7 R 



( 



13 to 16 



R^ or R^: 



'9' 



-(CH^)^ — NH 



10 

. 1 



8 



---12 to 14 



■: ■■■if 



11 
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Aooroach Method Steo 

" 1 Condensation (Coupling) Ci) 

2 Condensation (reductive) (f) 

'. Alkylation • (n) 
3. Condensation (reductive) - (h) 

Alkylation ' (m) 

4 . Alkylation • (j) 

J, 6 Oxo /reduction Cc) 

' 7,- 8 \Hydraiysis /' .. (a) 

;• - Hydrbgenolysis 

/ -vEsterirication '•• ; " . (k) " 

Salt Formation (d) 

9 .Reduction. (g) 

• 10 Alkylation (1) 

■ 11 Alkylation " (o) 

12 • Acid addition (e) 

salt formation 

13 Base salt and free (p) 
peptide formation 

14 . Acid addition salt and , (q) 

free peptide formation 

15 Salt conversion • (r) 

16 • Amide formation (s) 

Baaicafly th« ffyiMsa gmsads in 3 steps. F»3t, tfwse Tha mast gananftr »<ul btecWng groups har tfia syn- 

amno or caftnyfic croups wtiidt ira not to porticpata in '** theab ffw dpeptide « ma toOowing, 

tne synthesd raaoion must be cfwnicafly Wtxtgd. Thb Cart3cr/t crouss ara c w ng gg y biccM skx^ ftsrsa- 

■ aln apotifis to CM orn^i in tn« motacula «4iidt may lion o< tfw ca w ap and i ng tow aflcyi or siA aifr ttiOowarh 

react during tfw lynMs of Sia upa«3tfda (tor aoKM. iha afcytaSyt or ffafyH»-12CW, aucii aa OfXionaiiy sudsoftjad 

hydtocy, 9ia moreape or 9w gob gnup In prefina ttiphanytsOyl or bartzyi asn. Tha wia ii li i 'jfk-iu ar« ac- 

anatog aubaiibjant (V) «^ In tr« prefina- analog (IV), r«- ^ compia he d by co i i va itfKna * maana mat wJ ba Paacrfcad in 

spacMyV Tha qutfficata a< posaniW btoddtig agams . mam deoi baiow. Onoa Via (£paptida s&uewa ca ie ap ond* 

ihat renbar Mn ttatsbto tar uaa h «ia synnaais o< tha ing to' tormua A ia preduead ma towar. aikyl gmps am 

dpepdda of tormuia A faidudc tiyMyzad by baaie or iidd add'oondttons aa daacrbad n 

mom datri baiow. The banzy* group may ba lartiovad by 

(1) Their introducdGn sta6d proceed quamMvaty and 9 " hyMysb or« prsfarabty. by hydroganation. in pania^ by 
'opticaflyaoiva amino- adds Memployad wittioutrKamca- catalytic hydroganafai over pafladun aa da arrtw d in mem 

ten o( ttta amano adda invoMI; detti beio«r, 

A granr f»iga dt magan g a TOto y ad far ih a btoc- 

(2) Tha btodtad amino add muat ba aaUa to ma oondticna .long of vm amino hacaon. Bapnuoiim/i a bloddng groupa 
ampioyad In ma ffynmaas nvaona; ^ vvjuda hatocarOanaBs such as (B-i2Qafy( tower aOcy* 

haJocvOMaa. aucft aa benzyt halo cjiw aa a or 
P) The bloddng group iwst be maddy mmovad under biphanytafley* ti^ carOonaM, in partarfar beicyl<tf>loroaf- 

conditens In wrtcft me pepada boml is stable and h nrfticft, bonM varaff aftey* hakx-wtwiaias sudi aa 

in case a cptaOy pm amna adds, no moamiiaBai d me hakxartxsnataa, in parta^ i^jurykwoiocaioonaia (BOC)- 

dipepoba ooort. « a V dOow«r)afcy*dicartaonatea. in partoj lar <fi<^-boty<)d 

cvOtfUSBC vipftenytonetfry* halidas audi as tripnenyimaotjfi 
cMide; ai^ ttiflucreacsoc annydriOo. 



a 



13 



0 1 36 841 



IS 



Raacaon d iha amino grouo (6-l2C)aryi halocar- 
bonaaa, h partaiar. tozyicfJofoartoraa yieUs 7» cy- 
responding caitcarytacy Oerwrvsi in parbodar De ben- 
rytaycartsorryl (or cartroenssty jymixiiSBd by C3Z) oe- 



ArCH 



27O-C-CI 



NH. 



ArCH. 



a H 

It I 



+ HCl 



.The araflcyta/cartcanyi (ur ^-^^ ;'i 

, fcrtaon, b fBaiday removed by J,^^i/<.'?< --Cf - 

HBr "n fiiacial acetic add, caai ' 

Vtic hydrogonason over pafl^ ' 




Triphenytmetfiy* ftityi) deri 
■■ are prediAed ontptoyviQ tiipMr 
tt the teOowflfiq equatiorc 



(Ph),c-a ♦ H^-_ - (Phyz-i 

TNa greiip ts macSy re(r«/v«w uy iiyarogenaDon, « 
parbcJar caa^ytic 'hydrooanaoort oyer paAadojn^ or 
rtyOia*yUidfly witfi adds h a manner bWMn per sa. Related 
reacbons are avaflable for me itMucbon and removaJ 
otfier amino-grouQ blodung acentL. 

In tf)e compounds d tormuia A the carton atom o 
whicA is aaacM is asymmettia In addrtion. by deMivi 
one of 9« carton atoms to wnicft R' and R' is attatfied a 
alao a3ymmeQri& For tm pra f ai r e d oompouids 0^ tomvria 
A, R* or R> is a aubsotuent omer ffian hydroQen. law bwv 
aiky< octionatty omeoa-subsstutad wrti pnenyt or napiimyL 
For viese compounds, the juird carton to wtiicft R« or R? is 
aracfted b also a a y mm eai c . The compounds a oxida i g iy 
adst 91 dasiareoisomeric torms or h mbeajm Meot The 
syntnesb of tne dipeptides can uiffiza raoamataa; enar>- 
toners a diaTMomers as startng materiab. When dia- 
•sareomeric prtoucs resuft from syntfietic prtoadwee. the 
(fiastweomeric preduas can be separated by conventional 
metnods, e^ cnnomatographic meffiods or fraoional cry- 
stai&zabon. 



30 



In general the amino add sub-sffusns having tmo or 
a asymmetric carto n asms in Vm compowids d ior- 
i A are prefemd in the &<onfigu aiici l'. • •* ^ ^. 
Aa the reacbona carried out on Vm derivaives d 
TO adds d which the dpeptide d iorwua, A is csm- 
9d^ and al raacbon csndibons chosen tor ihe prepara- 
d these dipepbdes and 9M conversion'Qr tfM d^iepbde 
•fsoves no ctfw d ip epode; derivaaww (tor "oampie, 
- «3.ta amides or esars a 9ie free adds) have to afce 
acsaum the tamperaaje dependence or relative ther- 
modynamic instabSty d the amino. adds and dip eptide 
derivasvei invoked. Theretoro. the nsacion temperaftm 
employed in steps (a) mrougft (s), in genefal. wffl be in ffw 
range between-30*C to 10Q*C, and prsterably shaff tvt 
ficeed 50*C. 

The salts d compounds d tocmuU A may be 
tormed by convemkmal means. Pmterably the tree add or 
the free base forms d ne fomwla A are reacaad with 1 v 
more (up to 2) equivalerta d vm appnopnaa satt-tomung 
base or add in a solwem or medum in which the sail b 
tnsolubia, or in a solvem which can be removed k\ vacuo or. 
by freeXB-drying. or by exchanging me cationa d an odsting 
salt tor anotner ca tion on a sutaole ion eacnange resin. TTie 
corrvenoonal salt tormaiton b earned out at twnparsuBS 
between -20* to 50*a preferably at about room iMnpera* 
ture. 

In sunmary, the invention provides a p itceaa for me 
preparation of a compouid of one of 9w 'prev«u3ty de- - 
scribed groups (1 to*i4) having me general formula (A) 



- CO 



CH - NH 
L2 



I' 

QH 



- CO 



so 



* r5 

\ 

- CH 



CO - R' 



(I) 



wnerein R\ R«. R«. R*. R' and R* have me meanings.- The 
tvened n accordance with Qioups 1 to U). and a saS • 

53 hydrolyzing a compouid of me farinite 



R^* CO - CH - NH - CH - CO - N - CH - CO - R^* 

r2 



(hereinafter R^* R^*) ,• 
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yttenin R"' and R'* ar« hytJroxy, lo*»«f aAoxy or benzytacy 
and SL least ono c< R'* and R'' is lcw«f aikoy or Deniytey 
o a compcund d iarmula A wnem R' am R* ars 

rrydracy; 

(b) rtyC r ooano^y sn Q (reducavety ciaaving) a comoound of 
M forinuia 



R--CO 



CH 

r2' 



NH 



I 

CH - 



wherein R** and R** am hydracy. lower aOocy or beniytey 
and ax least one c< R'" and R** b benzytay to a C3ti>- 
pound d formula A whervin ai least one c< R' and R* 'a 
frydracyt 

(C) reducng a co mp o u nd of formula 



CO 



•N - CH - CO - R*^ 



wharein one of R"* or R** b caiD-substitutsd Iow«r ailcyf 
oobonaffy «^-4uij«eMd wrtfi pnerryl or naoruftyt me offw of 
R** and R** i« (2) cf 9m gtcupa of c o mp o u nds 1 to 1-*: 

(d) roacsng a compo u nd of formula A wim a base to fomi a 
»ft of tne oompow^ of tormula A: 

R^ CO 



20 



(e) naciino a oompouid of JomKto A with an aod o form 
an aod addhion'Sas cf me compound of formula Ac 



(f) condansng an amino add denvanv« of me tormula 
CH - NH^ 



wrm an o-ketoabd derrvamre of ma tomtula 



R- 
I 

0 = C 



CO 



R^ r5 

N - CH - CO - R* 



under r«ducav« conditions to lorm a compound of formula - -^O 
(A): 



(g) rsdudno a Stfuff base of me tommia 



R^ 

R^ CO - CH N := C - CO 
^2 



I I 

N - CH - CO 



to a compound of tormUa A; 

(h) condensino an «-ketoacid' derivative of the tomwla 



R^ - CO - Co' 
r2 



wim a dtpeciide of me (ormuia 



10 
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- CH - CO - N - CH - CO - R 



(i) csndensng an amo add derivaivQ d tha tormuU 



R^ 



R-*- CO -.CH - NH - CH - COOH • 



wTtfi prefine or a probw analog darivaM of ina forrniia ^ 



HN - CH - CO - R^- 



to fOfTTt 1 compound of ionTtui& 

00 aflcytasng a dipepoda of Vm tormuia 



35 < 



R^* R^ r5 ■ 

1 III 
R -CO - CH - NH - CH - CO - N - CH - CO 



wnerein orw of R'* and R*" ts *<CH,}«NHt and the otnet oi 
ft** and H** is (1) o( the greugs d co(npo«)d3 1 to f-* witfi 
an afleytating agent of na tormUla 

.N-R*^ " 

; - < 

> ft 

NHR** 

**t»i»in Z 'a cttom, bromo or oda or a lower aflcyl mar- whroti A test one of R'* and flT b hyrtwry and* me offiar 

capto groug: is hyMcy. tower aftwy or bani)^ wim a tower aOtand 

or banxy4 atoohoC 

(k) esiarifying a comoound of ma tomujia 

(I) aikytoiQ a compound d ma tofinuia 

R** R- 



0 136 341 



• R-" R R-' 

CO - CH - NH - CH - CO - N - CH - CO - R^ 
I 



wherein one d and R* ' repmsents an omega- 
guanidino-subsstutad alkytona grouD wim 3 to 5, pre^arably 
4, c»oon atcrna and ttw offwr c< fl** and R' * b (1 ) erf 9i« 
groups ot compoutla 1 to U wtfi-A lower afleyi aikytasng 



aoem opaonalfy sutisauted witfi 1 d 5 ttuorine a&xns; 
(m) afleyiaanQ a dipepode BertvaM of 9w fDrmuia 



•itfl an aikyfft&nQ aoent of 9)e tonnula 



3 



R^* R^ 
I I 



"CH - CO - N CH - .CO - R' 

"* - 20 



CO - CH - P 
' 2 



wherein P ts hato aeiecad from ereuo of chloro* bromo 30 
or ioda or is a suOonyiOK/ s^MC 



(n) aAcylating an amo add darivaove of tf)0 Ibnmjla 



3S 



r1 - CO - CH - NH, 



wTtn an ailcylsting agent d Vm toernuH^ 



p - CH - CO - N - CH-CO-R** 



wnarein P has ihe meanings of step (m); 

(o) aikyla&ng a guaniiftio darivAive of the lonmUa 



50 



NHR^ 



an alacylaiing agent of me tornida 



65 
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R CO - CH - NH - 
wnerBin ona of R** 5nd R** la an aUcyiaiinQ group cf 

.'and P has tt* meanings at step (m), aixl the other cf R** 
and R/ is 0) o< ff»e croups d compotf^da 1 63 u; 

(p) conwcing' an acid addMon aaA of T» dipepade d 
• fiormUa A wim bass !o ff« dpepdde cf formula A or a aait 
thereof with said base; 

(0) convwtino a salt cf a (Speptfbe cf fiatnula A (dttived 
from a base) with add to the Area eipeptida of tormua A or 
an add additian sail VMof; 

{t) convartng a satt of .the dipeptidi of tonnula A, preterafify 
a sofcjpte saA to'anooer satt of M (fipepiide of tormuia A, 
preferably less soluUa tftan said «3luble sa« and 

(s) acytating ammonia, a tow afleyf amine or a di(tower)- 
afcyi amino witfi a dipeptida derivatt of me ttfmtia 

R** 

wherein R'" and R" am hydroxy, cftkata brema tower 
atoy. benzykscy. a tower aikonoytoxy group, or amino 
oobonatfy sjostbjtad with one or two tower aflcyi groups, 
and at least one of R'* and R- t» hydnaty. chtao, bromo, 
tow Bikacy. benzytoxy. or a tower aikanoytoy group. • 



Step (a) of Approaches 7 and 8 Invofvas the hydroiyais 
cf one a boffi tower aOcoey or banzyt estan of the sub- 
stmcajTBs R'-CO-cr -CM*. -Any conventiontf hytlrofytic 
conditions may be emptoyad w«cft do «ot affect ffie papiida 
bond<0-N(R>or racamoa V)e dlpaptida in case dla- 
5»Bomeric produns are the desired end produce The 
hyWysis of step (a) b cvrfad out i«der acid or basic 
concfitions and toads to vm dadd tomv whlcti b tfwo^ o 
be botogicafly aahre farm. The reaction tamparasffa tor 
th e hyd refysa wil be to tha range of 0* to 70»C arxj tfia 
maoion wfl be carried out to an inert sefmt containing 
w«oror in water. In ganarel, 9m acid empto/ed wil be 
between ai and Z mnL tf ttw reaction is carried out 
unde r oasie conditional iho sobtton wfl be at to 2 nomal 
with psspect to tfie besa amptoyad. tf the reacJtan b earned 
Oil under basie conditiona, to onder o obato 8» diadkl, ihe 
.raacflon mixftn wfl hove to be addlftod wi« add. su^ as 
>y^roehierc. acrte or auflur^ 

cantodoa betw om •20* and 40»C ivca the peptide bortf 
bseraitive to temparaftjrB, partioiaily if tm dtooptida b 
P«ni to ciantiomarto fomt. Tompera&jres between .20* 
and 30 are preferred. 

tor tfw add hydrefysis of Step (a) 
are inorganto and or^anie add^ The toitowwq myanic 
adds can be used: bydnxhlone add. hydrobromic add, 
wrtunc add, nifrto add, phosphorto add. and 9^ Ska. 



- CO - N - CH - COR^. 



The toflowing organic adds can be used tor the acto 
hydro^yss sifluoroacstic add,- avhtoroacatc, cm cr rf^rc 
^.add, and the Ska. - ■ . 

The toflowing inorganic bases can be used for the 

• basic, hydrofysis sodun hydnda. potassium rrydroaada* 
. caidum hydraode and the Sea. The t^towing organic bases 
■ . can be empioyod tar base hy^ysix • , . .. 

. trimetnyiamine, • triemyiamine. dcydQhc*y<amirw . and the 

• Gka. * • ■■ ' • : •■ .- .■• ■. - ■ -7 — -x '.r- . ■ _:. .... - 

The amides of tonnia A can be hydnstysad in a 
manner known per se to 9)e dpeptides of tonnula A in 
water or inert sofvents containing water using bases or 
adds as catalysts. The reacsn proceeds between -20* to 

loo-a ■ . • . ■. 

Step (b) of Approach 7 and 8 invofves the 
hydrogeno^ of benzyl esM tt is satf-evident £iai 
ffydregendysis is 3)e meffiod of choice tor tfie production of 
the two monoesm of Fonnia A: the co mp o u nds wherein 
R* is hydroty and R* is tower afkocy and the oompowids in 
which R* is tower afltocy and R* is hydrocy because 9ie 
hydrogenofy ab wg not remove the toyer aikoay groups. The 
menoastare are ttiought to be pro-drogs. . . 

The h^drogendyss is genereSy earned out cata/yticaOy 
by hydrogen in the presanos of a nobto metal, preferatty on 
a carrier, tor ompia, paflaefium or platinum or modum on 
a caffier axh as carton, or by hycvogen in ihe presence of 
Ranoy nidtai. The inert carrier such as carton will g««fly 
contain 5 tt 3a preferaWy TO percent cf the noWe metal, in 
pwtcular paflae&m. The reaction tamperatiA^ wS be be- 
tween 0* and 40*C, pniantfy at about room tmperature. 
under a ono ap hei to pressure or super- atmospheric pressure 
(up ts 10 ml The reaction times generaOy lange betwem 
30 Rahutas to 24 hours:* 

Step (O cf Approaches 5 and 6 invoives the reduction 
of a cartonyt group to one of the side chains R* and R*. A 
variety of reduction conditions and .reducing ageno are 
eppficabto. If e nanaa nai c producs are dasired. these con- 
ditions must not racemia 9m tfpeptida. H R* cr R* is a 
benzylacy group which midt be removed, cata^ hy- 
drogenation is the metfiod of choioa. Catalytic 
hydrogenotysis by 9m above deserted conditiatt. tor o- 
ampto, oontaa witfi mdecUar hydrogen and 10 pisroem 
paAatifum on carbon wfl not only raduoa 9m( a fUctioi 
but also wdl .lemowe 9m benzyl ester group to tonn a 
oompound of Fomaia A. However, odier reductive con- 
ditions wider mdd tamperaajres such as modfied WofS- 
fCshner reductions win hy^ltaane are also frr^m*i^ 

Step (0 of Approadi 2 and step (h) of Approach 3 
tovQ^re reductive- condensations, tn both steps an «- 
ketoaod denvetive is condensed with a free amino group • 
(of an amino add in step (0 or of a dpeptide in step <h}). 
The reaction is carried out other to stl apueous soiuiton, 
opiimaOy in a fough^y neutral aqueous solution, or in a 
suiiBfiie organs sofvent The toltowing solvents are suable, 
tor eampte nioiles such as acronisfla, propio ni tti la , cycSc- 
ethan such as THP or doaana. tower afltands such as 
memanoC s(hano«. isopropand, hydrocarboru audi as berv 
zeno. tDluane ar^ ihe 5i« or miAtres of Ihese solvents. 
The reaction oondtioru ciai e auuod to those of a Schiff 




10 



ts 



20 



2S 



30 



3S 



40 



49 



50 



S5 
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conderuaooa 

tn orbar & ntiuaa T>^^9mo£sa Scfittl base (Scecsy 
whkn b conoertsaaon precuc ff« noacaon can te 
carried out in ine pr u a ma of a recudng agent sucft as a 
b utfryd i 'i d e comptet. far oamsfa, sotflum cyano 
bororiycritla. The readon prc ca a ta batw«en 0*C ard 
AQ*C, pr«feratity a aoout room (emperaaA 



In a prvfafTBd afrisodmani of ncucsv^ csndensaoon 
sso (0. arms add ct sap (f) sn 3w Icnn d as ester s 
csnoensed wrm 7« a-«eeadd derrvasvv 33 toOows 



CO - CH - NH- 

t 2 

I 2 n 

NH 
/ 

^ NHR® 



0 = 



( 

C - CO 



1 t 

•- N . CH' - CO 



R = benzyloxy* or 
lower. alkoxy 



NaBH^CN 
drying agent 



R-CO 



CH 
R^ 



NH . 



Hydrolysis 



r5 

CH - CO - N - CH - CO - R® 



Hydrogenation of 
benzyl ester 



diacid 




monoacid (monoester) 



The PMCion is carried out in tfw pmsenca of a drying 
agent, tor scamoie. CaS0«. *k molecular 8iev« or me Ska. 
Wydro^eno^yais or hydrooenaaon, using hydrogen over Pd 
remov« any benzyt group frpm profine or 9)a profine ana- 
tog. " is low aOtoey ttie monoacid (monoestw) is 
prepa rad. M ad add or basic hydro*ysg producas tfadd, 

AAamssvafy, if tna condensation a canied out wittiout 
a radixing agent being ktitiaffy present the Sdttff base of 
stop (C) be ieanned wttiefi b an enamine wNcf) may bo 
caia*yt>ca*y reduced by hydrogen under conditions de- 
scribed a&ove using, tor cample, as caotyst paAadium or 
pt^nwn on carton or Ranay nickaf and me Oca. Again, 10 
percam paOadwn on carton, a flanay nickel are 9ie c&»- 
lyso ot ctoioe. 

Step (i) of Approadt 1 consii&iies vm dassical fonna- 
tion rtttie peptide tond, Tha may be aceompfiah ed through 
a^vatan o< carbODeyf group h several iashiora. The 
prindpa* p(t£aA to be avoided is raoamiz ati on of tt» amino 



adds duing the.macbon. Aacamizaaon yields severaJ pro- 
duca tfiat are freq u e ntf y very drtfScuft to iseparaa. Stitabfyj' 
^ — acsvaad tonns of me'CartsiKyf group indude carbcs^ir 
add chioridea (wtMi,- however, s oma amea racemizatiQn 
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occun), ratre-substiiutad (6 o l2C)aryt esars, in partjcuv 
pHvODphenyl esM, cyanomeoryl estara and mioesterx In 
each case these a cav ai a d deriveBves react smoothly with 
the amino funcssn or >Mitt tfia imino ftxiciion of profine, a 
proGne darivaiive, a profine analog or its darivxives. 

tn addition, oawr metfiods are avaaabia thai avoid the 
synthess of carbaey^aLtivaied Pteferabfy 9ie 

methods involve carbodSmides, audi as dicydoafleyip-7C)- 
carb odi tTad aj^ in paroci^lar tfcydohszylcarbo^tnde 
(DCCI). as dehydrating agen& n m assuned that this 
synthess would procaed i 
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Other e e noe nai ng or dahyMtng agono indude daryf- 
ffvscttoryi dxOea (wtfi 6 to 12 catteta in iha aryt group), 
n parboiar (fi p fwnyi p hospftoryi ■ad«*(OPPA) or ttw car- 
bocyfie furcbon of 0« amino add darivaiiva of stao (!) may 
be acMiad wtm esu darivad fron l-fiydrexyftwi- 
smiote tnd the Ck& The oondenssdon step is cani^ 
betwaan o* and ^'C, pralara&fy «l aboui room lampera- 
ajra. 

Tha dkaectidaa of tomuia A can abo ba preducad 
using vm km«n sofid-phaaa todmiqua, in partojtar using 
» scfid prosa^pofyamida rns M am SMoOabta by pdar 
soKto* *auch as watar. Attar cawvi a iiaii of tfw syraheais 
vm tfoeptkda wfl be ramovad ftan tna pofyamida by hy 
Mysa, hy d ioga i > a <y5ia> or trwaa jwificauo a 

In general, Vm oondansabon macdon con dH ten a wil 
co' yxMKj to- those taad in maoioda known in art 
eopfied as eompouids aanaitfve to . tadiparaaura and 
facamaaaoo. ' - - 

tn aikylation sbq (n) of Approach 2. aikyteton sasp - 
{m)ai Approach 3, aAeyfata step 0 o( Approach ^i, an 
amino add derrvaitw. or a dipeptida witfi a traa amino 
group, are afleytaod wim an appropriata aflcyiaang agant In 
sap (1) of Approecf) 10 t guantfno-autettuMd 'fip ff u^W s 
afcytod. In afcyiation aap (o) of Appnsadi il a <Myt 
sjtawwad guanidine is aAcytead by a dipeptfda bnctiocw^ 
as an afcyteing agent • • 

In sap (n) tfM aOcyfaiing agam is wn o-halo^ or «- 
auacnytacyacyl amino add denvativa anj tha reaction «a 
be conArad under base oontftens h water or fi anotnar 
soNant oomaMngtfie urtraaiu to be aAcytaiad and adding 
ffia afleyiating agent maoni tamperaajre wiB be kept 
b«i*een -20* and 70»C preteably at about room tampm- 

"n* natua of fte acy* group depends on tfw dioica of 
tm Sifisnuenc R>, For eampia. -Chionw «- 
bromoaonytatad aminoadds can be used as aflcytaivig 
agcn& 



30 

... In step (fti) a dipepada is dtsadved in an appfopriass 
sohrent and is aflcyiaad wrtfi 9m appropriaa o-tiatoadd - 
(ester or amide) or o-suttonytay add (esaer or amide) 
vntstf base condibons in waiar or an organic sdvant The 

35 ta mp era a aa wfi be kept benmn 0* and 70*C prerereb»y 
at about room tamperean. The o-hatogan is cniore^ bremcL 
■ or infln.oeAcan be a. kMr aOcytsutfony^ or'a aryUS to 
l2C)sudonytay gioupk 

in SBQ (D dipeptida is aikyiated wim an aOcyiasng 

^ guarudino denvasva subsntutad by haio, Lsl, ctdoro; bromo^ 
or iodo, 'or a lowar afleyl mercapto group (guanytung 
agent)L Preterabfy tne raacbon is co nduct ed by raacing jfm 
di peptide wim an S-aflcyl isomiouaa derivaiiva to torm the 
compounds of Fomia A. ParacUarty prafanad ei S*mettfy1 
F Ct hioi r Ba. In the alkylate wtiti S-meffiyl imtnogiw. 9m 
mat hy tm arqwo group wS be tfM leaving grou^ The raac- 
tion is. carried out in a su&bto aqueous or organic solvent 
or sotvant rasua ifider basic oondtions (p»»aDowa 9, praf* 
erabty at about 10^ at 0 to 70*0. 

SO Aikytaion sap (1) is carriod out by aflcylaJfrig the 

dipeptida of Ms step wim a bwer afeyt afltyteing agent 
opDonaAy yrfrBrimed wtm 1 ts S fluoro a&ams. The tower 
aflcytasng agent wiB have as tacwig gtoup either dUora 
bromo^ or odo or suttonyiocy. Qompiss tor such aflcylaiing 

SS agents ars memyt brereidflu memyt i pdde^ 2JL2'tiifluorD>i- 
bromoetfane, n-hotyl bromida, ac This raacbon is carried 
out under basic conditions in waar or In an organic sotvant 
in ma pej ar ca of base wMdi adcapcs ma hydrodtioric. 
hy Oioda i iic or fiydioiodie add tanned undair ma aDcytasng 

60 oondrtions. The tampara&jre wfl be betwee n 0 to 70*C 
preferabfy at about room tamperaur^ 

In adcylation sap (o) the dipeptida contains an at* 
kytating group wim an «#^alo or w-sUtonytoocy group (or me 
afleytabon of Tm guwiidno darivatrva. The raaction empioya 

45 svor^ basic conditions, praferafily a surtabte organic sd- 
vent such as OMF. adek.^itrde. propio ni trfle, dioxane and 
me IDte. 
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Ssrerrficaiion neo IX) o canied out by f^^r^ es- 
tsrificaiion procacirea. In reaoon iow«r aikanois a 
benzyl aJccnd ra ac: - 3ie dioeoooe of formula A in 7w 
pm se nce of STong cnor^znic or organic adds uneSer me 
Tww/zt of waier. The touowing (nor^anic add can be 
u9ea nycnxnioric add, tiytirocromic add, atlfuic add. and 
ine Ska. The toOowRng organic adds can be- usee 
aiftuoroacabc add, suUopic adds $ucn as perfiuorcsutfonic. 
iotuenesutfonic add. and tfw Eke. Hcwevor, me ester? of 
tormuU A can also be produced usng diazoaikenes in 
parbcuar diazomevune >wnicn giva me mefftyl esw. 
The rsacson usuaAy earned out in an inert sot\ronL 
Anoffw meinod mat can be used, is tne reacicn of a 
metaCc saA d a co mp ound at fonnuia A wtiidi reaca wim 
a lower alkyl or benzyl hafide s tarni a cotresponding tower 
aikyi or benzyl ssaer. The sodun a OBsiuffl soft of tfte 
dipetstide or otner mecai sais can be used «o ofitain the 
esar in good yieids. In addition, safts of VBttaty anms 
aucn as i.a-diaabicydo [5.*J3]undec-7-ene, or thOowv)' 
aikyi amines, in parocuiar, trieffiytamine can employod be- 
cause of meir betaar sotubi&ty. 

In anomer m ndiftiaiiofi of s»o (k) me esterificafion is 
earned out by raacing in acyf hafide or dtacyf haikle of a 
c o mp ound cf tormuta A wim a lower aAcand or wrm bonzyt 
aJconoL This leads to a rapid tcnnason of m« esar. in m« 
rsacscr^ \ moie of me acyl hafide is reaaed .wrtn at least 2 
moias of me lower aikand or benzyt alCQhol and me reac* 
tion proceeds smoomiy to ootain me conB S pon din g diester. 
In a p retened wnoodiment me reaction is tacfitaied by me 
lormascin of an adduct wim mionytctiittide ai4 me kjwer 
akand or benzyf alcohd at tamperaims beJow 0*C wnicft 
raaca ouiddy to torni me ester. 

tn anotner n w d rfkati on of me pipceas a nned add 
annydhde of me dipepbde of formula A is reaced wim an 
aJkand -or benzyi alcohoL The reacaon b catalyzed by 
terwy organic bases sucft as pyridine. 

ft is undat3=cd mat si cs,\ i A,\vFf^:A sap (0 and (h) 
under reducive conditions me a*kenudd derivative can be 
me ir«e add or its esta*. TTie amino add derrvairve or me 
djceoode denvairve can be in me form of me free add or of 
me esser. amkse or hyMomic add. 

In me aflcytaaon steps, me aflcytaitng agent of steps (n) 
and (0) may be in me forni of me tree add. its aster, or its 
amide. The amino add or tfpeptida derivaiiwe in afl mase 
aikytaang steps may abo be present in me tonn d meir 
esters or amides, 

The amides of me peptides of fommta A in witicn at 
least one of R* and R* is me ainiru gniup optionafly 
suOsQtutad wim one or two lower aOcyl groups are prepared 
by common memods knmm for me prepanbon of amide& If 



orUy one of R* and R' is an c c aonatfy ^u&sTVted sxnco 
group me contpouncs are moncamides, wr«reas tf bcm R' 
and R* are on ccaonady suiszajtaa amino group meae 
dipeptides am diamides. 

5 Ammonia or lower aikyi or diaJkyI amirws can be 

reaced drecsy wrm darrvasvcs cf me formula A in paracih 
lar lower aikyi esars or add cfuorioes or add annydndes 
wnitf) ftftcscn as acytaitng derrvaiives. Ammonia and me 
lower aikyi amines (primary amines) and me di<)ower aikyf)* 

to amines {secondary amines) raac ver/ smoomfy wim mese 
acytaang agents. Whti annydrides me reacicn can be even 
conduced in aqueous aoAxoon. The raacoon wim acyl 
haiklea rvquires two mdes of amine or ammonia, only one 
d wnidi wOl be acytased because me second mde C3n>- 

1S bines wim me hyctogen haikje fonned in me.reacaon. If me 
acylaiing agent c3 an annydride ontf one mde of amino or 
ammonia can be used be cau se me free add formed is a 
weak add and me saA d a weak base and me w«ak add 
fft^Tnriafiri to produce me aeytaed amine wnen heated wim 

20 an ficess of me anhyeride. Therefore ad me amine can be 
converted ttto amide by mis procedure, tf enei J are used 
•as acylating agents again me amine and me ester acylabon 
wiB be reacted in an approonate mdar retio d orw to oniL 
The acyta&on can be co nduct ed in non-aoQueous soiubons, 

2S La., in inert solvents sucA as OMF, lower aikands sudt as 
memarwf (or emandl. and me Eke. The reacion tanipera- 
tures wil be b etw een -20* and '»40*C preferably at about 

The conversions of steps (p), (q) and (r) are usuafty 

30 carried out in nert soh^nts at temperasures between -20 
and 50*0. preferably between -10 and 30*C In step (p) 
me add addiuini saft of me dpeptxte (wtudt may be mono* 
or (S»asie) is seated wim me ap prepr iai e equivalent amount 
of base to form me monobasc salt, me free dioetnde or to 

OS form its saft wim me base. In step (q) me dipepbde saft wim 
base is me siartng matariai and Mied wim me appropriate 
equivaiem of add to form me monobasic san, me free 
dipepbde or me add addbbn an (wtti^ contains one or 
two protonaied nitrogens). 

^ It is understood mat me free dipepbdes d tomwla A 

east in a zwntenomc form, any carooxyfic groups being 
dirxidated {-COCn and me imino group <s) or me • N-R' 
gnsup being assocand wim a proton. _ _ _ 

tn step (r) a saft d a dtpepbde is maciod wim an 

4S inorganic or organic saft to pre d pit att a less soiuda saft 
(doude decomposibon). AAemaaveJy, mis esnange can be 
carried out wim appfoprvely ctiarged on ssftange resins. 

The starbng materials d steps fc). (fU (g). (h). (i). (S. * 
(T). (m). (n) and (o) are eimer kriown kom me fiterasure or 

SO can be made tiy known memods bom known scarbng ms 
(ariaia (e.^ Euiopean Patent Apqficabons 12401. 83301 
and 79022V ^ aaompla, me n subsbtuted compound d 
step (c) can be produced by me totlowing reacbon sdMme: 

M 
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REACTION SCHEME I 



NH 

I 2 n 

B0CNf-ChM:00H 
I 

H 



R^R^ 

> I < 
HN-CH-COR 



OCCI 



• NH 
(CH 



R^HN 



r^r5 

I i 



B OCN-CH CQN-CH-COR^ 



HCl 



I 
H 



•H^N-CH- 



NH 

I 2 n 



R^r5 

" » » ^ 
COhMIH-COR 



0- = C 



"^1 



R^HN ,NR^ 

^/ 

I 

NH 



I I 



R CG-CH-NH-CH-CO-N-CH-CQR ' 




R^ is alkyl(l-AC), phenyl, naphthyl. 



In Raaenn Sclv-m« I, ih» BOC^irei^aad guanidino- 
Bttrtad amino add b fiat ccupM D a (mbv estv. or 
a proUna anatOQ ew (a.*, bwizytpnAiata cr a beozyt- 
profinaia analog) taing. ky aampte. OCO as dehyMing 
agom iT*a tonming a dipeptidau Tim <Speptida'a tfw) de- 
prwacBd wioi HCV«*yi acetaia to oMain ff)o tr«a aimio 
oreuo wfticft b reaaed in a MimaMka rvaaion «»iin an 
unsamratad Micnaet accaotor sucn as a W aflcy* - 



«0 



(tenaoyt naptnnoyi or towor a/kanoyO-aubsAAed aoyUia 
or a ooncapondhg benzyl acrytata. B9tfi 3-tanzoytaeryta» 
b a praiaffod M'cftaal aooBpsr. Ttm Mieftaat-fika addhton 
nsuBs in tfia pi oi aL i Bd iiafUig niatanal for siaip {tiU 

Tha sorting jnasBftel d aep (c) can abo ba obtained 
by Mannicft oondensatior* U a kanna of tm tormUa H'*- . 
COCH, (wAem R*" b phanU. nap'«fy« or low eSsfi wT9t 
one to (ow caraon asoma) wrot a g^yoiyfte add derivaave (in 
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partcular a gfycxyw: add esaoo and ff^ dipepbdd derivaiiv* 
ot sao (m). The Mamcn ca o w tmxj n wiil be cMucad ax 
temoeraufw Ocfti^ 20 am50*C, crweraDfy 40 S5 50*C 
in ff)e c re a en ce c* a oeoycraang agent sucft aa glacai 



-n« sarang maahais c< 5«pj (0. (fi). and (ft) can be 
produced using tne mero a descrM h Sutxaan Paam 
App fimcn s 12*01 awj £5301 or are toxjwn csmpanda or 
can be made from known campounes. For eamct^ tne 
amaio add derrvaiive at jsp {() can be produced £s tot- 



R*CO 



i 2 

I 2 n 
NH^ 



n = 3 



S-He 



NH 



R^a - CH - NH, 

(CM ) ' 
I ^ n 

NH 
I 

R N NHR^ 



An a, «^<ji8fnnocarDQcy«c add is afleytaied wioi an 
iiieUiyt bofftiona oarrvaove fi tarm an ••aminO'^diOower 
aUcyOgu8nidino)caftxacyfic add. When n aouais 4 ff)e 
daminocaxttacyfic add is tym. If tyM is used ffie resutt- 
Ing cuanyiaiad add b a homdog o* ffie nanffafl/ occuning 
amino add argirune. In a preferred embodifnem R' wiS be 
h^dror/. The a-afltino-««<diOower aikyOguanidino}c3rtaeytic 
add can be convened a vm cbrrespondng tovw afleyf or 
benzyf asarx tor oarnob by macbon low tamperaftjie 
wrtt ne kswer alkand (or baruyf atcohoQ and tttiony* cftto- 
fide or tne lower aikand (or benzyt a)oohoO and ocaM 
ctoide (e.0..- PA. Sadler. Hgty. C>imi. Acta. £2* 1675 - 
(1978) and. peterences DmnU 



The pro&ie anaiogs d sao 0) are arther taiown oom- 
pou n da or known na&jrai anvio adds or imino jfyf^ easily 
produced by metnods ioxjwn h The art (Etsopean Patent 
AppGcaoons 65301 and 79Q2Z). The aikyiasad amino add 
derivaave at step (t) a obtained by afleytabon at tfie-anwio 
add H/^CH{R')-COOH wiffi a suitaM aAcytating agent 
R*CO-CH(H'}^ wherain P has the above deserted mear>- 
ings. This reaction s carried out ttfider normal aOcyfaiing 
con dH ior a between 0* and 40*C as de s u ib ed above. 
Aitamaffvely. ihe aflcytated amtno add derivetive of sssp (t) 
can be obtained by ap piO C " Ui8 aDeyfation of ffie amino add 
R-CO-CH(R')-NH, wTin 



R*^ 
t 

P-CH-COOH 



by methods desoibed above. 

The dipeotide at step (j) is obtain ed aocotdtng to meth- 
ods described in Euopean Passnt Appiicaim 12*01, 
S5301 and 79022. The aOcytaiing agents d s8Bp 0 are 
weWffwwn compouids. Likewtse. the preoarsiion of me 
doeptide oi step (1) 'a deaortbed in Europewi Paant Ap- 
pficabona 12*01 vid 79022. 

The dipeptide derivettve of sap (m) a obairwd by 
daasical peptide condensation reacions as fv sample 
ri e iTLbed in European Paam Appfications 12*01 and 
6M01 . T7» aflcylsing agena d sap (m) are oonpouods 
luiowii in aru 

^Tha. saning materials of step* (n) can be produced by 
mettttda toOowing the aaching d Eurapem Patent Appfca- 
tion 12*01. 

^The buanidine deriv«ivtts d sap (o) am weO-tawn 
compojnda. The alkytating apent d tfie step' (o) can be 
produced from 9a dpeptidei desoted in Euopean Paam 
Appiications 12*01, 63301 arvj 79022 by SN2 reaoim. 
RepUdng an om-ga-hydnaty group by haka seiecad from 
|he grxxp d chtoro, bromo and iodo or a auflonyioey group 
n 9ie ade chain (R* or R") w« lead a ffa aikyiaitng agents 
d step (0). 

The rrwst important d ipeot ides d ffib invention an 
dervwj from 1A3,4-(etrahyoroisoowndine-3-(S) ortsiseyfic 
add (THIO). vvhn mimrwn n tomnM A. n fftts groyo n is 
3 or pra*era£s#y *. R» is di(k7wer)aflcy4guanidino-sub3ij- 



tt^ed radkal (2)^ R' ts a lower aAcyt group ar^ R* and R* 
an hytifocy. Particularly pretaned dpeptidas in dis group 
are cha/acarissd as Ibflows 

n - *: R' is a N«><«'-dMthy*guarwfino-buiy* group 
(optionaffy subsstutad n bod) etfiyl groups wttfi up o 3 
fluorine asms); R' is metfiyl or ethyt 
The most preferred compomls are 

arvl la salts 

(2) N(2KN<*;^4.-bt»KZZ2-flfifluoroatny<) ' homoarg«»-N 
*'-yf)pcopiorTy<}-L-TVlIQ and ia salts 

(3) NC2-<L-^-meg>yiJ<^n-tutyQ-horr Ma f gi ivN*'-yfh 
propionyiH.-THlQ and (d salts; and 

(4) N{2-(l^ J^-C-di-etf»yffwmoa/girvN "-yO butanoy*}- 
THIQ and ia salts 



The (oOowing compouids ara also ol particular interesc 
(3) N(2-(N^/1 *=*-L-dK.»iy<afgin-N«-yO propionyll-TTHlQ and 
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(6) N(2^N«/<«*-L-(S-«ffVhcmoaf^irvN«^ pfOpcnyi>7- 
ma^tyf-THlQ ard ss sa;&: 

■ (71 N[2-<N<'^N^^.-d-«0Ty«lQftioaf^ irvN«^ CrtseoTyi]-7- ' 
cnioro-THlQ and its aaits; 5 

^-yOpr^oarcyfj-profina and is sna; 

phenyfbutanoyi-orQtine and its aj^ and 

(10) N(2.(N <*J^^.KS9«y*iofiX)ar5ii-^ 
(S>-cartucy-2J*^i^iyCroindde and its sans. 

75 

77« comootfxia (1) o (10) and ff» ctfwr compountls 
- pmparod accan^ o 7« aanK:^ betow can be prep^ 
emptoying meff¥3da d steps (I), (f), (n), (h), (m), Q. (cj, 

(b). tO>*J0». (ok (P). and (q) doaoted beksw. The 20 
laeieiied inemcCs tor gie prepBrgtion ol ffw ij e f ai i e J com- 
pounds ars the tnemods incorporsad *n saps (i). (1). (")• - 
(h)« (ffl), (ck (a), and (b). Em more pretened am me 
memoda steps (i)» (0, (h), (cX and (a), in panioiar wim 
regaid o compound (I). ' ** 23 

In tr» rnost preferred compounds at tannuia A. Me is 
a carton cnain unimarrupttt by heterp aioms beoveen me 
N^.f^-cfiafleyiguanidino subsottjant (a subss&jem erf w 
<frTw u tf^ basRSty) and tf)e carboy group R*aX** v«rt*cft 
R* b ^rytirmy) wtai a cftain lengtfi 0* no to ttian totr and 30 
no more Wi sx earoon a&ma. A cAah lengm of five • 
carbon aaoma yioids ne campouxla witfi tfte greses ACS 
imftiocrv 

PREPARATION 1 33 

13.17 g of beniy< 1i3,4.towhyCfDisoouincfina-3*(S)- 
cartXBrylaaB ttsytate (N. Yonada, et al Oem.Pharm.Bufl.. - 
3L 3'»2 (1983)) was susp • - d In 30mis Oid^ N-inetnyt- 
morpfto*ine was added ui* me pH was 7. 6-3 0 c< ^ 
<**:y«*5'>«yteafborfirTkJe and 117 g at pyruvic add was 
added at •5*C The raacaon-maaffe was saned at *50*C 
tor one hcwr and 0* C tor 4a hours. The reacdon moave 
was ftftored, and iho Strata was co i Mj i mai B d to dpyrwss to 
grve^a samHoTKl The sofid was purified by passsng ftougfi 4S 
a suca ge( column and dutriQ wtth effiyfaceofit^saoe • 
(l:l) » give benzyl N-pyTvvoyi-<3)-lA3.*- 
^ra^iy^SroooquinoCne-S-aibocylaie, a .ywiow oO. '[ay . 
-lOJ- 

50 

EXAMPLE 1 .. 

Thb Example snows 9m syntftem cf U{2'(^fi^-L'ii' 
■tfn<<ft OTOW«gin ^ . «.yOpropcnyO-l A3,4- 

^'^'^'*y^'^(90Qunofr)e-3HS)-cartXDty()c add, and nmpGfies 55 
Approart 2, Step (f), AppreacA 8, Step (a) aitf Approacn 
7, Slep (d). • 

1 J fl (5JU mOmte (mmoQ) of benzyl N-pyruvoy*- " 

t3>-l'2J.4-te»ahyditai30quirioSne-3KS><afbG)rylaie (1 ), 

1^ g (5JU mmoi) of aoiyi U^/^.^itfr^'imov' 90 
^mm trrineMona^iUx description ot syntfto. see J. J. 
Nessor. Jr. fljt 'Paptidto^Sttuajre and Fwxsion-, Ptpcl 
E-TOtrtft Amy, T?Y"*TTrrrin V. J. Hnjtff awJ 0. K 

Ricft. Eds^ Pierce Cfterru Co^ RockM H, 1984, ppesi- 
-4), 0-58 g (5J7 mmoa poasaun acetats and 1 gram o* u 
caidum Ailpnaxe were mixed ttgemer in 10 mi of anfty 
drous etnyi akand and sttned ai room lampera&tfe tor 48 
fojrs. Then,. 0J7 grams (3^7 mmd) d sodium 



c/anoooronycride in 5 mis d smyl aictfct wu added 21 
room !smperasure over a period at 3 houri The reacbon 
iTuue was furmer sand ax reom tsmperaare Ibr 3 more 
hours; it was addified a a pH d about 4 win in h>OTS?'Jo- 
ric add. The reacbon mcoffe was Qtoed ttvough Cefits 
and ihen concentrated to dynes& 

The residue was pa rtitioned betwe en an m^tic prase 
at effiyf acsaie and an aqueous prvase at 1 Nom:^ hy- 
dntfJo r ic add. The hydrocftioric add soiutian w» passed 
tfvougft an Ambertite XAD-2 resin ooMn and first eiused 
wist waiar and ffien a gradient at wear & stfanoL Ccn- 
cansrafion at irie approprtatB iracbona gave about 1.S g cf a 
yeOowtii od. The yeflow o3 was trfmr puified by prepara- 
tive reversed phase HPLC on a 2^100on cdum of 
Lievoprep RP-18(20-iOtt dametnr. E. Mercfc}u3ing an 
80% CH^ : 20% HtO (a03M in NhLOAc. pH 7) efuent - \ 
(17mi/min) to give 1.4 grams at yeflow oi. The yeOcw oi 
wes hydroiyzad in 0.23 g of sodun bydnsde in 10 mj of 
water. The r e acbon mosLve was stsred at room tempemm 
tor 1 hour men addfSed b about pH 4 witft tty droCAa i c 
ftTvl The reecson monve was paiaed ftougfi )M0 aoaiv 
etutad wrtf) water and Mi a gradient of wasar to efftanoL 
The cnjde pro du ct obtained was-ltftfw puified t}y preoa/^ 
tive HPLC on Vm oetttm d aaut aj above, but win «i 
18% CH^CSm%H^ (0.03M in NhUOAc pH7} etuerrt to 
give 350 mg of vte desored produce 140.1SO*C 

Simiarty by ffie use of ffw procedwe. 

N(2-<L-N*=J^.<fiemy<homoargin-N«.yf)-pro^^ 



NI2-(L-N«J^ -dietf»yihornoarBin-N«-y0.propaTy<]-L- 
1^.4-tBnhydrQboquino(ine»3-<S)-C3rbacyfi c add acecaae 

NC2-(L-N<=>fg-dietnyihom oar givN •-y()-propicrry<H..2J- 
datydro-inoo*e-2-(S)-carttaryfic add a ceiaig. 

N(2HL-N<^^Hienyffiomoa;gin-N«^)-pnxwiy<^ -aza- 
bicydc(3-3.0]ocan-2-<SK3(tsxyiic add acetsta: 

N(2-(L-N«;^^>is^2JZ,2-mjon5enyf)4xxnoargin-^ 
propioiTy<H--1 AA4-wahydnM0Quindine-3-(S)^cart^^ 
add acecBa; m/s (MH*H,01 585;. and 

N(2-<U-N«-metny<^-t>-buiyO-homoafgirhN-"."^^ - ' 
propionyq-L-1 JU.4. wahydreisoq«no(Brie.3-(S)-carteryfc 
add ac et a t e were prepared. 

tf 9)a finaf saponficaiton win NaOH is not pertermed. 
the correspontfing etfiyCesters are obtainad. 

PREPARATION 2 

Tha preparation sfiows tfie synthesb of E>e nz y<-N 
biicytaycarbonyi-N^,N^-dieny(-L-homoargBn-yM.-profinatB. 

760 mo (2 mmoO of N«-fbutytatycaitony*-N^>l<^- 
detf)yH.-ftomo8roinBne hydreefttoride was dtssofved h 5 ml 
of OMP. 450 mg (22 mmd) of tfcyctohnytcaitedimide 
and 299 mg (2,2 mmoO of 1 hy iiiui y teiuntti a jffi i e (HOST) 
was added to the OMP sdkitian. 531 mg (2JZ mmeO of 
benzyl profinaa hydrodttoride was added to me sduiton. 
The pH was adjusted to between 8 and 9 wdn N-metnyt- 
morphofine^ The raacton mnajm was sorred at mom tern- 
peraave ovemignt and Shared. The ame was oonoermted 
to dryness. The residue was p ar ttioned between eoryt aoe- 
tan and water. The water tayer was conoemrased to dry- 
ness and passed ihr*<*jgn siGca gd coiunn using a gradient 
trom dicfuomeman^metnand (9:1) to 
dicntomioinanemwmand (4:1) as tne etuent. The oon- 
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fomoarginyl proanaoj: 



Qsiyf pro^inais and 

pfOB rt fltB ara fnad& 
PREPAa*.-nON 3 

T^b cn^diij rt tfm .flie tynffttaa erf Beniyl N- 
[N«-(1 •«toycartx*iy^3.<»3-^jfter7y<pR^^ 
{N^J^^- di emy» Mi i Lai ^iy<)H--prOi*tfa. 

IJ crarm (2-2 mm) bbnzyl N-(-butyfcaycartsony1- 
N^>r* «dietnyH.-^omriwyi'iyl L-^rofinada • was deqtctacad 
^mi erf saama hy<ironioric add ki ethyl acstaa. 
TTio < 1* H:*> ' H ft . ' ^J peotida was tcrwad wim cfiamyted-tw ; aie 
rtw was deiantad and tf» raa^due was dried to grvw i.l 
Crarra 0* od. Th« od w«a dssotvad in 3 mi of ateduta «fty< 
aiond and me pH was adlusad to between 5 an) 9 with 
ihemylamina. 0^ Qrvns (i«g mmoO erf ethy* S-twnoyt- 
aa>la» was added. The raacben tnaon wias nVjwod to 
sar at room tBmceraajrs far 2 hours and ssipped to dry- 
oM^The residue was parmnad between watar and etf:y1 
acataa. "n* water toyar was caxenbaieO to dryness »id 
passed Vwoj^ti a axSca cotumn and efcjtad witfi dcft- 
brometnane. memand 4:i. Ttit aoprcspriaas fracions were 
caxaiu aau to sjive fl^e produes as a wtirta (cam. Sinilarty. 
by me USB c* this aynmetic iiwffvod, 

tseniyt N•{^^»^1,emQxyarto^y♦.3-Qxo.3-pnwIy^tx^ 

bemy* N-{?^.{i-emor^c8rtony<-3-(»3-phenyfgrog^ 
frmyi. N**^rK)utyt)hO(fioaiwOK-P«rf«a«a; * 

betcy* N-{N"K1-«taycartttny*-3H»3-phenyfp«^^ 
-dimetnyi)homoa»^)H.-prtD&»M; and 

b«T^ N-(N«Ki.ethfflycartony4-3-0BO.3-pheny<pt3oy*:-L-<- 
N**;Nf*^-«*-f>^5n:)pyt)homoaPBi^^ a^, 5^ 

sarttng maaaariais torEzam^z. 

DCAMPLE2 

This Ecample thowi the tynmaais ai t^^•^^^ 
(^^'^-<l«tnyffK■llU8lyiny^}-L<^sfina, exempfifyino Ap- 

SiBca (a) and (D) and ApprtM U. Step (q>. 

W mg o< the white loam at Prepaiatian 3 was dis- 
aojved n 15 fflt d aeetic add wrtfi i^ ooncanniad 
9jOm add. 100 d 10% padttAm caitcn was 
added^The raeexan mam was hydrooensiad at room 
tanxwaajns under asnosgharie prassvxa far one and one- 
haff ha« baton being 8h»ed mrough Cefta and rmunh 
«8d to pH 3 w 4 wnh tSkjm ammonium hydnsode at 0*C. 
The »nm was passed ihrougn m AmMha XAO cdunn 
by atubon witfi a waiar b anyl aJcM ^rv^mtL The 
concaimaijon d the acprooriaia traoons gave afioui 200 
mg d oi "Rw od was furmer punfted by revwsed pnase 



preoaranve HPLC, as d C M^L e cJ n samie 1. to ^ 80 
mgd one aomer and mg d me cmer ssamtt-. The 
compounds are isomeric in pogt ka i one d me pnerytpropy^ 
residue and maype «ed h aimer me racamie or resdved 
C (omraL SImilarty, by me use d mis synmenc memod. 

N-(N**H1 -«r<acyc3roofTy4-3-pheny*pfDcyO-L-(N*=J^ ^ 
(2^-rtTuoroemy1H»mcaf^jV)H-P'^fine: 

10 N4N«Hl -«mcxytaroony#.3-pneny<propyO-UHN<'-memyi N « 
'•<vbutyOhomo»?inyOH--f«fina; 

N-(N*-<1-«mcscycarOony<-3-phany4procy<K-<-N^J^ 
dimemyOtemo ai ^>fyQ]-L«ptdirie; and . . 



. N-{N^-<1 •«hOcycartX3ny<-3-glieny( p t: g y<H.-<-^ 
propyOhomoafpnyiH-pro*™ made. • . 

. SimOarty. by iixuxiaiim d a convention^ saconite- 
tion nap, me cc iTa apux ang daeids can Pe oboined. 

'pnBPARAT70N4 \ 
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This preparation' shon me synmesb of benry* (n- 
GfiatB hydrochfarida. ■.■"**■. 

25 30^ ml d mionyf cftfaride was added dropwtsa to 300 

ml benzyl aicohd at a tompera&n between -10* arvSd*. 
The raacion mbeajra was smd at -S* far 15 nw. 23.0 g 
d proOne was added to- me rattaon meoua. The raaciai 
moove was seined a ftjrther one hotr at -3* to -10*. m«i 

30 at room tompera&oe.- At ma bme me laacfan mbose was 
homogeneous. The nsacbon wiman was men added to 1^ 
1 at ethyl ether, and a soCd fcarmed. The sold beniyl 
profinata HO was fiterad. washed wim emer a/^ died. 
SJmflarty, by me use d mis synmetic metrwt emyl 

35 2J-<Shydro-indde-2HS>cartXDcyla» hyttoditoxie (mp i sa- 
les*] was made. 

PflEPARATION 5 



This preparaaon shows me synmeais d bwoyl N.2- 
O ic pei i tanoyl profinatBL 

3J g d benzyl proGncta hydrodifarida. 9.78 g d 
<ljcydohaeylC3roo^mide and 6.12 g d cSso^opyl- 
emyiamine were naactod togemer in 30 ml dfahtonmrnm 
at O*. 5-31 g d 2-<aa3oentanoic add n 10 ntf did>- 
loromemsne! was added Oicg w ue at 0*. The ^ d me 
fBacaon was adjusaad o between 8 «id 9 wim added 
dSaopropytemytamBne. The raaction mbasa was aned tar 
totr hours at 0*, men room tomperaajre ownght The r« 
day, me raaetfan meowa was Shared. corBentrassd to dry> 
ness and partitfaned between etfiyl aoaem and water. The • 
organic taiyar was washed 3 peroam sodum bbultaa. 3 
paream sotfum bb ar te naa . saturaead sodum difaride sdu- 
.tion and dried wim magnesiun sufte. The or^anie layer . 
was men c a i c ai mjiBd to grve a yeOow dL The oi was 
passed through a siGca gd odunn and alutad wim svr/i 
acetate: haane (4:5) and effiyl xaaam heone <in). Ben- 
zyl rf*2-«penanoy< profinam [a] -36^) was 



Simflarly, by me uso d mis synmetc memod* 
benzyl N-2-«Putanoyl profinaa ([a] -83^}, 
benryl N-2'Oooroparcyl proiiaaje {[a] -^ZjO), 



benzyl N-2-O'nPutanoyl 1 i3,4-teffanydroisoauinofina-3- 
(S)-caro(»tyiam nydrediioride ({aj -9 
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M :i<4), and 



(S)-caf0o:yt3» tryoocrjoride da 



l«nzy<-N-2-axoonxancyr 2-<S><artJcryia2B <£hyenwx3ol6 
hyooniorkSe do] -i 01.71 virwe ma:*. 

D 

EXAMPLE 3 

This «moie shows syrnftesa <rf benzyt N-2-<0- 

Gnare. eamplifytng Appn^ z Step (fj. 

■2^0 o< benzyl N-2-aop8nancy< pna&iaia 2-3 g d 
etfry* r^JV-^i«nyH.-hQmcai5rmaa hytinxWorida, and 3 
0 a caicun sute «m mosd teener «i 25 mi g< 
rssufting waan was sanwj fcy 4a 
hfsa room ttnoarsura. -niah OS g c< scxSun cyaiw 
• totftyiJ iJde iniO (rt afiaduA effianoi was added at 0*. ff» 
.. macion moon was sairad at room fimpwaM icr z'tn. 
The mceure w«s men adcSfied wttn *rpftc add to pH of 
■ abort 4 and fiiared. The ac^em was reiTMd and 9)e 
Partitioned between atfjy< xbob M waar. The 
organic layer was washed win saanad sodhjm c^ibride 
soMoi and dried witf» magnesun sUtea, fimd anl 
concwtrawj lo Qive an oL The oJ was. tnen passed 
ff*^ a sSa ce( catunn and elutad with* <to- 
tonsmetnaneswrttyl aJcohd (fin) and dicft. 
tonarj cff t ane u n e a f yi ticstxi (ti). 

Slndarty, by tfte use mis synMc mettxsd, 

tw«y< N^2^o^ N <'/rf<='^.^iHemy1hori»an3^ 
buanoyH*ofina«. / / 

beniyi N-(2^(Mtfty* ^^>l<^^.-(ft.emyC«moaft3i^ 
'«=^l-2J.4.iBirafty«nMoqui^^ 

l«y< N.{2K0^tttyl N«;^«'^.^fi-«nytf«rnoa;^^ 

crnano;- * •2J.*-t8™ydn5i3CQuncfine-3-<S><aft»ryU^ 
and 



benzyl N-<2H0-etnyi f^.^^-S^wJ^ihaTTM/^in^^ 
presanoy*-2J^5hyCroindoie-2^S><^^ made. 
M ay e rf mesa imBrmeeSasBs used wiffout firmer 

puntesDon and c?i2»*3CSBriz3sorL 

5 

EXAWPLS4 

• This sxamote swws me symhesis d N-<2-(N^J^<- 
^-«^*y*'*»"=a'^i^ "-y<H)ananoy<>-ptt^ine. unpCfyrig 
JO sacs (a) and (d) cf Approaemes 7, a a«J sap (h) of 
Appfoacn K • 

Cia g d benzyl- N-<2-{0-emyl Nf«J^-L-<S- 
cffiyttwa/yirvf^ was bydrofysed 

wiai 02 g orf sodum hydreaabe in 10 irt waar « 2 
13 erf emanof at room tamperaan tor two hours. A/te* two 
ha« me reacbon moan was acidified a ^ g< *»*-*rT *• 
wtm aosbc add and fifierad. The soivem was renxsved aixj 
. me product puified wim preparaove HPLC N-(2-(TV<s^^.. 

20 was sotano. * ' ''-.•''' -'. * 

Siidarty, by me use mis symheoc meffwd. 

N^2-<N^J^^..^^«iy{homoar5sr>-N "-ylVbuafx^fl-M&ie - * 
aW*Hr4^). ^n'^ 

2S 

N-<2-{N °^-C-bisK2J2^-fi(ifluoroetfV)-hofnoa»^i^ «-y<>- 
propanoytHirofine dM ♦HJ* 522), 

N-<2-(N *'J^-L-d-emymomcar5n-*>*«.yi;.ftuafwyO-iJ2A4- 
30 tBflfanydroisoeninofine.3-<S><aita:y<ic add ffM ♦ H)* 490). 

*«*Vlroisoqi*nofine-3-{5><afDCtfyfic add (me ktetmy o* 
whicft was confirmed by NMR data), and 

33 

cart3oxy.2J-dihydreindd*e dM ♦H]* 4^) were made. 



EXAMPLE 5 

The tofiowtng compounds 
memods iden t ified in me taculabon 
msoondino physcai conatana 



preoarad using me 
below wim me cor- 
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NR' 
4^ 



■(R^ = hydroxy, R^ =• -(CH.) ,NH-C ) 



NKR^ 



-51 



CH-j 
CH3 



R^ R^ 
I I 
-N - CH-OIOH 

THIQ 



THIQ 



CH^ TXIQ. 
C^H^ THIQ 



CH^ T-CH^-THIQ C^H^ 



7-Cl-THIQ * 

pralin-N-yl C^^' 

pralin-N-yl Z^^^ 

prolin-N-yl CF^^ 

2-cartoxy- C^H^ 

1,3-dihydro- 

indol-N-yl 



C2H5 



Method 
■ (i) 
' (n) 

(h) 

(m) 

(b) 

(i) 

(n) 

W) 

(in) 
• (b) 

(a) 

(i) 

(a) 

(J) 
(a) 

(i) 
(c) 

(a) . 

(e) 

(a) 

(i) 

(i) 

(n) 

(J) 
(n) 
(i) 
(0) 
(h) 



Physical 
Constant 



m.p. lAO-lSCC . 
nnjr:n>/s:[H+H] 47^ 
m.p.' 142-152«C. 
nmr conf limed 
nmr confirmed 



m/sCMH*H^] 565 
rmr conf iuned 
[H+H]* 490 
[M+H]* 490 



[M+H]* 448 
nnr confiinied 
[H+H]* 522 
nnr confitmed 
[M+H]* AAA 
rtsr confirmed 
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THIQ 



Physical 
Constant 



EXAMPLE 6 

A typical taUet d this inwomicn c o naii - a N-<2-(N^ , 

tBiranytirasoqtfnofine-SHSKartacyfic add (2S mg) pre- 
geiSDnizBd StanSt VSP (50 mg), microerystaiBne csOuloaa 
000 mQ), and.fna^Maun smanm (1 irg). In a Ska m8rv> * 
net, for-.safflpie, 9w eOiyt asar of rH2-<N^>l^-L^ 
etnytanoafQirvZ-yO-prQpiQnyfy-l ;ZJ,4< 
tBirafiydrQt90Qunofina*3^S)-C3rbaxytic acid inay bo tonnt^^ 
laiad in ptaca at H-i2'(t^^'L'<»-99titiom oan \ n '2'y(y 
prepionyO-1 :2J.4-«BOaftydrQai3quinoGne-3-^[S}-carbaxyfic 
add witfi tf)a cuiiycnitiu i of pra-getabnixod sarctr. mico- 



crysafina cgfliifcwa. and maonesium smanm described 



combinabon tsblat witfi a dwrvtic audi as h^^lredv* 
typicaSy oomaina N-<2-<N ^X^-C-d- 
eff}yMnoargirv-2-y0pfO0*Qny(Vl J2J.4* 
tBnriyMsoqwnafine-3-(S>-ca(Oacytie add (7J mg). 
ftyq ioj U uu B tta aida (SO fngj. pra^oelaifrUxad »di.USP (SO 
mg). n u aoay wa ifine caOuiosa (100 mg), and magnesium 
saaraa (1 mg). TabtoQ wiov for atamole, 7w aOiyt astar of 
N^2Hr4<»J^4.KS-etfTylhomcaigin-2-Y0 p«oionyO-l,2J,4- 
tBtranyOfa9oqunofin^3*(S}'Caroaxyfic add and iiydrocn* 



75 



(i) 

(n) 
(h) 
(m) 

■(b) . ''. 

torctfiiaijbe (50 mg) am made by subs^ituoon at tna fonner 
. gx ■ d N-(2-(N<*.N<'*-L-d^effTy«xamoar^2-yfh 

propicfly*>-1 ^,4-tBW/iydroi3ogwndine-3-<S>cartfflEyfic 
add in ma compcsnm oeacrhed afiov^ 

. A combinsaon adat' wtffi a ca^cun t Au.J^«af suctx as 
nicartipina r. typicafly y conains. ■ -fl-il-^N^ 
cthyfto ma i ginyt-2-yQpropionyO-1 JLX^ ■ • • *. 
(BU af ly Oi aai3 qianofine-3'<S HJ cox y 6c add (7J mg) nicar- 
dipffie (13 mg). prv-gefasnized sardi USP (50 mg) mioo- 
oysa'Srw caddoae (10 mg), and magnesium saaraa (1 
tno). . 

BCAMPLH7 

. The AC£ inhttting abSty d the dipepiides d fomvjU 
A is agassed in 9ie q vrtre modet amptoyng a preparason 
at ACC lion Qusla rabbis Uig aosnne powder. Hippuryi- 
hissdyMeudne (HHU is uead as synffwie aubssaa to be 
deaved (hydrdyaed) by AC£ p.W. Cu^man and HS. 
Cheung, Bioeftgm. P t iafTT^nnt. 2p, iS37 (1971)). The td- 
lowing compounds d toramta A, xJentiSed by AfflNc nu* 
merals (rafaned o above), were aswrwad tor their abiSty o 
dodc the hydfdysis d HHL 9 ihe C-«nnnal dipepiide His- 
Leu by The ACS preoarason. The tdlowing able shows tftis 
docking caoadfity wiprmwij as tOi. (the dosa which 
causes a 50% inhibition d the hydrolysis where the test 
- compound has been nudied at oonoantraaons between 10"' 
toio-^j. 



Compound No. 




I05o(M) 


(1) ■ ' 




6 X 10"® 


. (2) 




9 X 10"® 


(3) 




2.2 x'lO'^ 


(4) 




6.5 X 10"® 


(10) 




1.8 X 10"^ 


(11) 




• 2.8 X 10"^ 


<12) 




2.3 X. 10'"^ 


(13) 




■fix 10"® 



(1 1 ) N-{2-<L-N<'-melhy(, N^'-n-bufytfwnoargin-N^.yO- 
propionyq-L-prta&ie 

(12) . N^2KU-N<^.N °'-dietfiy<homoaigtn.N*'y*>-butanoyil L- 
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profine 

(1 3) H-iZ-^L-N^M^ -die(hytfomoar9in^^-yO-pemanoy<H- 
protino 



23 



1. A csmoouid d tne germi iorrnula (A) 
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R- 
I 



•R" R- 
I « 



R-^ - CO - CH - NH - CH - CO - N - CH - CO 



(A) 



'2 
R^ 



wfkarwt reprBsonts hytimy, C14 aikacy, benrytaxy or 
amina oqoonafty sucsotutsd wioi one or t^o Ci^Aflcyl 
groups R' and R* ne p i aj e in 



(1) rryerogen tf prvfeofily C14 aftyl (opaortaOy omega- 
jubsotuBd win phenyl or napftoiyti Isss prvtemsd ofnegd* 
sutmjtBri win Oi(Ci4 )afleylguanidino); or 



N-R' 



(2) .(CH2)n - N-C^ 



NHR8, 



and one 0* R' and R' being 
ne omer Oaing (2); and 
ne group - 



R" R" 

N - CH - CO - R^ 



is an anWno add residue 
prvforsOty cyclic tmino ac 



setoQBd troRi sroro sod tBsdues* 
id residuea in vrftioi me suPgroup 



R* 
I 

- N 

torma a hettrocy db ndlcsl cuuj'i i Mr j ana nieogen atom 
and i« to 9 ring carfion atoaa, in partiaiar wfm aaid 
cyclic imino add raoidua is or is derived from profine. 
rvydfuiypiiiine or prefina analogs 

R* Is hydraty, C,J| itey. benrytey or amino opbonafly 
«Aattj»d with one or tt»o aflcyl groups; 

R' and R' are mdepandentty C m 9^ optionafly sufisd- 
tutsd wim 1 to 5 fiuonna asn^ 



I 

- CH- 

n is an vnager from 3 to 5, prefaraOty *\ 

SO and Mr phannacai/ticafly acoeptable, norvia 

- 2. The compound d daim 1 wherein one a< R* and R' 
rspreaena Cm fi*yii bentyl or 2'pheny*etfiyi 

SS 3. T)ia compowid aceor^ to daim 1 or 2 wherein one oi 
R" »xJ R* b Cm afty* or 2-phenyteffiy*; and"ifte gioup 



- N 



R^ r5 
I 1 
CH 



CO 



represents prcfine (1) or a profine arvlog in which ne 
pyrroiicine ring is suPsstutad by an a grrxip (IV) by 
frydracy.^mefraotn. Cm aAeyimercapo or Ci^ aikoy (VI or 
tne prefine hjneaon is redaoed win ne residues II. HI or VI: 



2* 
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(I) 



COR' 






and b hy^rwy or benzyioey: and X 'a hytirogeft, nitre, 
Ci4 ^ikyt, cfiloro or bromoL 

< csmpojnd m o< rte preoedng daima wtwrein 

t(2V 



1^ I 

cor' 

(V) 




5. T>ie compojnd accortSng d diaims i to 3 wnernn R' b 
pf>enytetfiyt. 



6. The compound jcaatfug to daima 1 to 4 wftmn R' ts 
tow«r aikyi witn 1 to 4 carbon,. 

7. Tha comp ound d cco t d io q a ciaim 6 wherein R' is 
tnetftytf flOiyC or n-^npyL 

S* Th9 oompoind aooordinQ to ons 9i6 pfBcsdmQ datfRS 
wfMTBin me group 



N - CH - COR*^ 



.Jonns a prafine nssidufc 

9, The comgowxl o< one q< daims 1 to 7 



wtievvn ifte Qfoup 



R R-" 

II > 
- N - CH - CQR^ 

ts a profine resi^ja or a residue jei ee ted trm tfie groups II, 
ni or VI and ts ny^ocy, 

'^Pt-P* compound oi one d f»e daims l' to 7 and 9 ^ 
Mhemi ff)e youp 



R^ R^ 
I I 
N - CH 



'COR' 



a IL 



r-a ccwcund cJ d5*m :o x is fiyTSXigaA. 



12. The comoound o* one o< ifte preceding dainu wnerw 
R' and R* are lower aAcyi win 1 to 4 earoon Atoms. 

13. The CE*Tipot«i of daim 12 wherein R' and R* art 
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metfiyi. effsyl, 2J2^-ffTfluoro6myi, n-crepy* or n-tutyl. 

14. The csmpxrtf cT daimja wfmn a' and are entyi. 

15. A pftarmaoouo ca < eamoosban ^wtticn co mp r isea a phar- 
macauticaffy eAacsv« amoum ot a campound of one of via 
prscsdng claims and a pnarmaceutcaiiy acssptafiie ee* 
dp^artt 

16. The campcsiOQn cf Cairn IS for itm wa&neni of 
hypertensofv 

17. The cjm p cajuj i of Caim U or 16 induding omer 
antthypertBnsn/Q& 

18. The compCBi t xa; of Claim 13 or 1S induing dome. 

19. The pfwmacBuocai compcsnon cf Claims 13 or 16 
indudng a caiciun biockar. 



20. The compcsnion cf Oikn 13 or 16 rdud!ng nicar- 



IS 



21. The U9S of a compcuid cf a/r/ one cf daims i a 14 h 
5 ire manufacsjre of a mecicamenx tor treaonQ hypensnson 

81 mamffl&i& 

22. A csmpound acoarting a any cne of claims 1 o 14 tor 
pnamiaceuocal uaeu 

70 

23. A meffttd cf prepanng a phamiaceuscai coT ip csib a t 
wfierein a co mp o u nd acu i c inq to any one cf daims 1 o 
u is combined wt0i a pharniaceubcaffy acseptaple a* 
cpienL 



24. A pixcem for ttie preparaoon cf a co m pound of any 
one of daims 1 to 14; said pipcess comprtsnQ ' 



ZO (a) hydfOtyztfiQ a co m pound cf the tonruls 



CO - CH - NH 

r2 . 



.R-' 

I II 
CH - CO - N - CH 



- CO 



Chereinarter R^* 



w*W8in R'" and R** an hy<&my. aikcxy, benzytay or 
amino optionally suPssftjtBd wnn one or two C i.« aflcyt 
giTXioa and at least one of R** awj R** is C|.a aflecacy v 
Oenzyioey c a co mp o w d of fomuU A whetein R' and R* 
an rtydnscy; 

(B) rtytirogenofysing (reduc9va«y deavtngj a compound of 
Vm fonnuia 



R'' _ R^ 

wherein R'* and R** ara hydrary. Ci.i aikoxy. benzytay or 
amino opbonauy suOsii&Jtad witn orte or two Ci.a aikyl 
gtoups and at least one d R** and R** is benzylcocy to a 
oompouid of lonnuia A wnerein at least one of R* and R* is 

hytinscyi 

(c) f B duonq a compound of w tommia 



CO - CH - 



■5* 4 5 

R-^ R R^ 

I II 5 

NH - CM - CO - N - CH - CO - R 



wfterein one of R** or R« * b <so-sui»trtuted Cf»aOey* 
ooaonatfy ««-«jt»itAad wHh pherryi or napfwnyi tm cffme of 
R'' and R*" ia (2J of daans 1 10 U; 



55 



{el reading a compound of tomiUa A witti an add to I 
an add addition saft of me compound of tormuU A: 



(d) reacang a compound of tonnUle A widt a base to tomt a 
salt d the oomgound d tomiula A: 



(f) oonden»ng an amino acid Oaivative of the fommla 



R-^ CO 



CH 
.^2 



NH- 



wTCi an o-kAtoadd denvativ« c( ffw lomwila 



26 
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I 



0 = C - CO - N - (^H - CO - 



unbef rwaixavfl condtiona to form a canipowxl ci tomiula ' 
(A): * . 

(g) fBducng a Sctufl basa of tna tormula * 



1 ?^ ?^ 

R CO. - CH - N = C - CO - N - CH - CO - 

. r2 



20 

to a oomqound oi rortnUa A; 



(h} canda na ing an <t^toabd denvativv of ina (omula 



- CO - CO 



R 



2 



00 

a Oip«piiOa of 9)0 tormula 

R^ R^ r5 

I 1 I 

H^N - CH - CO - N - CH - CO 



unOar rvducsv* oonoiti^ 

(I) oonoanvng an amino acid Oanvattva of Vm tonnula 



R^ 

R^ CO - CH NH - CH - COOH 
r2 



> profin, a a prtiina anaiOQ darh^ of B»a tormuia 



R^ r5 



HN - CH - CO - R^ 



*o terni a compound cf termuia A; 
(1) aotytaano a dioaftOa of tr>« tomtuU 



27 
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3* 4 5 

R R^ 0 

-%1 ^ ' . I I » 

R CO - CH - NH - CH - CO - N - CH - C 



r2* 



wtjren one 0* R'' and fl' -« ^CHjWNH, anj 9* ctfw oi 
R'' and R** is (1) at ctiirea 1 to 1* wrtfj an sOe/iisnq agem 
0^ T)o lORnuia 



.N-R' 



2 - C 



NHR^ 



20 



wfiertin Z b O^lot^ bremo or iodo, or a alkyl mercap© 

(k) ma nfyio u a comoound oi ma tomiuia 
R**_R- . 



wtierwn at least one ct R** and R** s h^^jrev/ arxj me oQier 
is hydroey. Cm aflmy or fte n gyloiy wiSi a Cm aflcanot or 
benzyl alconoC 

(1} aOcylatino a compound d me tommia 



R-" 

1 I 
R* CO - CH - NH - CH - CO 

'r2* 



N - CH - CO - R^ 



wtwein one of R'' and R' • reomaena an omega-guanidine 
ai^tuted aikyiene group wtm 3 to S, prBteiaWy 4, carton 
3Ena and me omer o< R** and fl* * is 0) or daims l to 14 
wim a CM **lley< aileyiadng agent opdonatty sutisa&Aad wim 



1 to 5 fluorine asms: 

(m) aOeytaitng a dtpeptide derivative at me formula 



H^N 



R^ 
i 

CH 



CO 



R^ r5 
I I 

N - CH - CO 



- R' 



I an alkylating agem of the taTmiia . 



•1 



CO 



CH . P 
R^ 



""^^enin P is halo sslectad from me greup c< cttoro, bromo 
orioda. Of b a autfonytocy group; 

(n) aflcyiatif^ an amino add derrvaiive of me tennula 



2S 



£5 
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- CO CH - NH^ 

.V -: ,2 • -2 



r^" wflft an afleylailno ao«rtt c< ih« tormua 



S^r-* "• 1 !^ ^ meanings step (m); . 

-^^iv--::*(o) a flcy Ui ing a guaiifino derivarive'cf ffM tormuia 



H^N - C • 

wf0i an aflcyiailnQ aoent of r>« lormuia " 

. • . . .. ^ ■ 

•'. - *. R^*'' ' ' f f . . ■ 

R CO - CH - NH •- CH - CO - N - CH - COR^ (I) 

wfterw on« 0/ R'' and R» ' is an aOcytaiino group of tne • - • R** *R*" - 

tormwta' . • ^ 

. wtmin R*' and R** vn hyitay, cWora biomo, Ci^alkacy* 
giotg^ or amino otjoonafly 
substiftitad wftti one or two Ci^ aflcy< groups* and at laasi 
and P has trw RwaninQs of step (m). and ma oitwr ef R* ' one of R*' «id R*" b hyitay, diiero;» brcmok Cm atey. 

andR»'b(1|o^daimal tour 4S beniytary. or a (>,«afleanoytey group. - 

. (p) oai vei ii ng an add adSten saft of (ha dipeptidc of 

temia A wHti base to ihe dt p ept i d e of :arniula A or a saA . 23. A method for preparing a phamiaeautical canpojaion 

ff«erf¥rt«i caicTbese; . ca n pioing a cSpepbde of fonnda A or its phamoceuticasy 

• n. go iM^M^-tjihii^ ^tyf n phanrmrffijtfHifly BOCTff qfl?^ — rrp^'^*! 

. (q) converting a satt d a OpaeaidB of tannufa A'(deriv«d, i said metfttd ce mpiq i ig oonvwtk^ said dtpeptide or sad 

tram a baao) wim, add to the frea tfpeptfde of tomsjta A or' : - salt obtained aixadiiy n Oakn 24 and said oeppiam ino 

an add addRtonsatt thereof . ■ . ji.:-^ ; / . /\ ;;• said ph*m«»ufcri< ■ - - 



(r)oQnvwtinaasaitofadpepMofteRnufaA,pre«acattya- «•'; -• *■ • -:• 
aobibiesaA. Danooieraaaof tf«dpeptide,pretefab(yless V ': ; Claim(s) ftsr conrtcSr^ state : AT 
sokibia tfian said sofubie saft - v • 



(a) acylatino ammonia, a Cu4 «*y* or a df(C«4) afleyf A proeess tor 9)e pr e pa r ati on of a compound having me 

amine wtfi a dpeptide darivaiive of me tommta . « geneol tomufa (A) 



2d 
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'R? CO';- CH .--NH -;CH CO - N/-:CH - C - R ; ./ (.A) 



10. 



0) hytrocw cr prwf«a£^ Ct^' afcyi (optionatty omega- 
■ aubsBaiBd wT9t pheoy* or napWiy*; less prB(eiTBd omega- ; 




Is an amino acid reoidiM juleflad from imino add raskJuaa, 
prvlera;^ cycfic Mno add rssKjues in WiiA ine Aifi^ 



- . N - CH - . . 

and w to 8 rtng Mrtwn Mon* In p»rtoU«r, «« 

kT*» add er I. <Jartv«d (RW prefcw. • > •■ nb«nln»oarlri«3B3.pn>(«»bly4. 

* •'•S ' •• ■"• • • pn-tnacMiMDy wwaM* »«* 

' R^VCQ ■-• CH - NH - CH - CO. :"- N - CH - CO - R- 

1* o^*^ * 

(hereinafter R " ^ » 



29 
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wtierein R'* and R*" an hfytirecy, Cm atoy, benzytey or 
amino optional/ sutsstuad .one or tmc C14 
greups and at least one d R** and R*" is C14 aikcscy or 
benzytoey a a c omp ound d tomAjia A wnercin R' and R* 
art Jty^cxy; : 

hydrocenofyzariQ {reduc3v«fy deavingj a compouxj of 
me tofTTXjia 



wnersin R'* and R** are hyCrocy, C m aftocy. banzyiocy or 
anra opbonatty su&sa&oad wtn one or two C14 aOcyf 
5 *;. croups and at teast one d R'* and R** is benry<(scy to a 
' compowid of forntbla A wnerean at least one oi R* and R* is 
bydfoey; - ♦ • 

(c) reduring a ca n potf ^ ct Tie (ormuta 



CO CH - NH - CH 



CO - N--. CH ;-. CO - R^ 



.wherein one of R** a R*** la oo-suOstiftABd CMaOcyt 00- 
tionaAy v-4u0s8tuied wttn phenyl or napntftyt ffw cmer of R' . 
and R** is (2) aOove; . .• • • 



^ . . (e) rsacbng a compouid d brmUa A wiO) an acid to form 
■'.i an add addition salt d M compound d tonnuU A; J:^ -v-J;^-.! 



- (d) reading a compound d fonnia A with a base lonti a 
saft d me compound d formuia A," 



(f) condensing an amino add denvative d ma formula * 



R^ CO 



CH - NH- 

^2 \ 



wim an A-katoadd derivatfve d me iormUa 



R-' 

0 = C - CO 



f r5 

N - CH - 



CO - R' 



under reducsve conditions la tonn a compouid d formula • 

(A): 

(fl) redudng a Sdiiff baae d me tomtula 



20 



R"- CO - CH - N 

^2. 



R-' R" 
= C - CO - N - 



R^ 
t 

CH - CO 



- R' 



to a compound d f omwla A; . . 

(h) condensing an o-kotoadd deiivailve d me formula 



- CO 



CO 
^2 



wftfi a dtpeobde d me lormUa 



6T 
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H^N -'CH '-CO N - CH - CO - R 



6 



r-^;. ;- . under mduerwe c o n dti ona; . 

-T^-^- ' - '-r'^ '* ■(>) condensing an amino add berivaiive Gi t^ tennuia 



. -;;:R--ct)'---cH -.nh - ch - cooh - ■ 




•V : HN^ -^'-'CH - to - R^ ' *':-r: .:.. ; - ■. . :• f 



fi form a compound of tonnctia A; 
Q) aikyiasng adtpeotibe o< tha fonnuta 



R^* R^ .r5 a ■ 

R-^ CO - CH - NH - CH - CO - N - CH - C - R° 



Wherein one cf R** and R** la -<CH,) ^H, ani 9m otner o< 
R*" and R** b (1) (abow) with an aOcylasng aoem d 9M 



,N-R^ 
2 . C^ 

• NHR^ 



w*iorein Z a chtem, bromo or ioda or a Ct-« aflcyl mercapto whertin ax toast ona d R** and R** h hydiwy and the otfw ;^, 

^''^V^^ .-fi, . • b rty*wy; Ciia aBfOXf or banzyioc/ wi«i a Ci-a aikand or T- ^ 

■•^O^ii/'^' • • • • * • benzyl ateohol: ' • : •. -^V j" 

(k) estarifying a oompowid of 9m tormuU «o . ' ' 

' ' ' (1) aftytatino a compound d lha tomwla 

R*^ R" ; 
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^^^^ 



CO- - 



CH - 
^2- 



NH 



CH - CO 



. N- - CH. 



CO - 



wfterein one o( R** and R" ' m pr BJe n u an omegc-guanidine 
ajfissutad aikyiena geouQ 3 o 3, pntvattf 4. carton 
asma-and. tfw cmer c< Rr and R' ' b (T) (afiov©) wnn a 
Cm aflcyi alieytaitng agem opbonady 8iA«8tmad with i to 5 



wTtn an aOcyiaang aQent at the torrnula 



I • 
CH 



fluonno atoms; 



(m) aOcyta&ng a dipepode derivam o< m« tormita . 



CO - N r*'c>J^if?cb'^:r -R^ 



R - CO - CH - P 

R'^ 



wfterain P is haio MiacM im m group d chioro. brono 
or ioda or is a auttonytey greuR 

(n) aikytaiing an amino acid darivaiivq cf the tormuia 



30 



with an aflcytaang ao«it of the (ormuia 



CO - CH - NH. 

• R^ ■ 



P - 



R^ 

r 

CH 



R 
I 

CO - N 



CH-CO-R^ 



wherein P has die meaninga of siap (ro); 

(o) afieyfasng a gianicSno demsive d 9m tonnula 



.NR' 



H-N - C 

2 ■ \ 



NHR' 



"m 



with an afleytaang agent o* the lomuiU 
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Cli - NH 
^2* 



I • 

CH - CO 



R R^ 
I I 
N - CH 



cor'' 



(I) 



wfterflin one fl'' and * is an aikyiating grout) c< trw 

JOfTTHjia 

and P has trw maanincs of «p (m), and ff»e ether R** 
.andR** ss(l) (atsovej.. 

(p) ca ive ni i^ j an add- addMon sart o( the dipeptide o* 
tormUa A wttfi baae « ff)e dtpecade at termiia A or a satt 
■ JWTBOf win said basa; — 

. (qj convening- a saA cf a dioectibe o( (brniUa A (derived 
trom a bass) wim add a M free <5peptido d tarmuia A cr 
an add addhion saa 3weo<; 

(r) canvertno a saft c« a dHJecrtde cf tormuia A. prw*ef^ 
sokjbia salt, to anothar saA of ^e iSpeptida, preieracrfy less 
zbtuti9 ffun said sduoie aa^ 



is) acytaanc ammonia, a Ci^ aikyf amir« or a di(CM) Hkyi 
amine wn a dpepbde derivaa o< J» Swmuia 

R'-_R^"' . . 

wherein R*^ and R^ ere r^ytimy, chtorc, bromo» Ci.4aaQcy, 
taanzytaty/a Ci^/aflsancytaey greua or amino ccoonaSy 
subssftABd wTtn one or two Ci^ aflcyf croups, M at bast 
one cf.R'' and RT b hyooxy, cWora, btarro, Ct^ aflray,. 
bonxytey, or a Ciiia&anoyiffley group* 



2. TTtf process of daim 1 wherein orv* of R' anj R' 
reprejeina C14 aflcyf, bensyl or 2-phenySe0iyt 

3. The pmcass aceatfi - jg & daim 1 or 2 whenen m of R' 
and R* is Ct^ aiky4 or 2-phenytetnyt and (he group 



R 
I" 
- N 



i 

"CH 



CO - R' 



reofwaro profine {!) or a proCne anaicg fci whidi "ffw =5 
pyrrofidne ring is suOsmrtad by an' as group (TV) by 
hydroxy, mdroapto, Ct-« aikylmeicapto or aftocy (V) 
or the prefine funcbon is rsptaoed win the residues II, tit <y 



-9 



(I) 



COR* 








M 

and ff|is hy^ray or bwajtoy; and X « hydroo«n. torn. 4. -nw pnsaa o. one a< M preesding aaaa wnerain R* . 



ff7 
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5. TTw proceo accartsng a daima 1 a 3 wftefwn fl* b 7. TTw pnxass ^caati ng a daini 6 wnmi R' a meffiyi, 

pneciytetrryi. g^nyi, or n-propyt 

S. Tha procass accorting a caima i a 4 wf^ervn fl* ia a. The process ymr^nq a ona c* ffie pfwcetff^ daima 

kjwv aJkyi wttfii a * cartona. 5 whow tne group . 



N - CH - COR^. 



tanna a profins r^sidus. ^ ^ 

9. The process cf one d ciaims i a 7 wftew trie grouo 



N - CH - CQR^ 



is a profine residue or a residue aetoo d trom tne pouos H. 
ni or VI and a ftydroEy. 

10. The process of one o< ffie ciaims 1 a 7 and 9 whww 
^ group 




is JL 

n. The process c< daim 10 wham X is hydregen, 

12. The p T i -jna c* one of me preoading claims wherein fl' 
and A' are lower aAcyl wim 1 a ^ caroon aaoms. 

13. The process of daim 12 wherein ft' and ft* am memyt 
cffryl, 2i2-0Tft«a»tfiyt f>-prooy4 or n-*utyC 

1-4. TTw pnxess of datrn 13 whereM ft' and R* ara eSiyt 

15. Use 0* a compound of any one of the preceding daims 
in M manufacure of a medicament 

16. The mamod of daon ia wherein medieamam is tor 
ihe traasnent of hyperte ns ion. 



• 6 
CH - COR° 



17. The method of daim 13 or i6.wnerein me medioment 
- indudes omer amihypen8nsive&. 

la. The memod of daim 15 or IS wtierein ma med^ament 
v^dudas a dajren^ 

13. The memod of daim 15 or 16 wherein me medicament 
^ indudes a caidum btockar. 

2a The memod of daim 15 or 16 wherein me medicamant 
ndudes ni^artfpin^ 

SO 21. A memod of any one of daims IS a 20 wherein me 
medicament indudes a pharmaceuticatty aocepiaM ax- 
opienL 
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